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KOI * <dX?. 

** * Mr ", 'Z&'S^b 

„,i »„ SmArW* •*#••.• «■« 

'f-iSi-T *t.=<nt 

TO* 


TOTO? TOTO? ?s? toctot? ®to i to to far 
^f*tflc® totoc?? to ^to toctot TO 5 ?, to? to fat 
^faft? # ?®? cbto?i i 

tow «ifaTO« to *ts wc*t ?c*t ’jc? c?®t®—TO? 
®tc?? toto TOf&e. *rat tow? to? tototoi 
\c? cwfr® otto c?c®t—croro to? ®t?i tfas to?c®i 

?)$ faS TOC? 'TOT® TO5OT? TO# fa TO? TO? CTO?T 
TO?# TOTO ^froffa TOTOT TOfa—foTOf?TOOT? TO® eft? 
TO?# ®W TO? TOW TOTOl <J# ’jfaTOc® ???t? TO?C®1 I 
^ ?CTO TO9? TO TO?1 ?C? ?C? 'SJ? CTO?t® ; TOW TO® 
#iTO TOOT? CSOT-CTO??1 I SfSOT? TOOT CTO# TO?1 

#fasr-TO?«l to?cto i frog to#Iot? ?® TO?1 c?TOc? 

*t©CTO ?? TO?CTO, C*#TOOT# TO? TOOT OT#JOT CTO? 
#CTO—©^TO?©CTO TOW TO? fa? TOTOCTO '©TO? ?CTO 
TOTOTOC?TOC??CTO I 

TOTO? TO?1 CTOTO TOTOOTt? ®TOC# fa?t® TO#tCTO I 

j* 

OT.TOOT TOsfa# TOeSl CTO®1, OT#TOOT# TOTO?TO» 



TOTl «ltTO5l I TOTO Sf'831 fro 'eTO? 3t«1— 

TO ffora TOro feas wsm fro to 

ira i ®t% TOraTO tocto TO1 irtftic® 

«itTOa fra ’ll ftattora wc^ 'Qtfvs TOra <3t?*t 
tow 11 ■sfi toti tojto to i 

«TOTO1 ‘fTOsfW, tost *t«cro to, toTO 
to? fro pt $ro ^toi to*h to to ctosi; 
fro* to fro cto® TOoti, to toi to ®r^iro 
prc® towi i toto TOTO tot to tow c®i 
*r^i TOt *d i cron to? ??r® TOc®t TO?i ui w 
iaiM ®tos frows TO—c*r sri <im TOtf 

TO TO TOTO »1t=T-‘*1t3N f%3 C»rR=T ct! fftTO 

TO^ri st®l «ra cros TO-TOara to fi wn 
CTO TO CTf*rTOft TOfTOtTOTtt 

TOC51 sfl I 

?&T«, <TO% pc® TOC® TOh TOst CTC*I ^3 <3 

* 

TO TO?^I CTOrt *tC® TOCS I iflfsfcl TO C®TO1 CTO 
f’l Sflwl—Necessity is the mother of invention. 

■stcatfR 5 i®c^ Top 'artfrot* top® cTO i ?$t«. c^# 

♦ 

TO TO ’TS *tfl[CTO CTO1 OTW ®tTO TO ?Wl, 4? 

c®i nt’831 froc®, ctoi to'c®i to TO’ri to, 
cscrorraro tosts csl ftra PTO TO! tot ®faf 



* R*iw* 

y'o# »rt^m c*rr®Ti fes *rft*rt3i bsft 
I (?it 3t®n aW < Tf5T- < 1t3 i 


'$t5W SC*T C’KI—f?!W ’jtfj? 

«rtc5iTa 5Tf?tf^r ^ ^ f*Rrra ^c?, «rf»r atfa rew ta 
*13^53 cts i in* *rw ^s^tsi fes 

BpgCtR *KSf *C3 C*ttf 'efa c l 'S i fa‘t ^ I *WI, ct 
'oxft «it^c$i *mi, wfwu srfs^ g^wi 
c*wtR i ^stw* *rf?rastcw 

'stai *fc^i c^r? wfirt’S gre 

«it3R c i sTf-ncsri i ^mr« 5d wrfa ttc«j <3 w t c* 
«(tc?f «rr^®i, ^rPspr g^? *rtc$ 

5 iTf%ni i liRf^s? mw WfTst 

’ Tifstreu ew *rt*(W *m 3 m; ^ 

f*WOTf I ^5t?1 f% <FCg 

WFftW C«tPF &5t?I nt'6¥l C^T 

' 5 rf<Ftt*f c*fre «rtt*Ti ot ?n ? i<rpiM f%f *rt«si 

^1—^ 5C?T c’iyi«*jR cm ? 

wfro* (flrmc? ^rfwfffa ^s ?rffai «ira sf^cw 
aw ^rt*fw m '8H srs^rs sra srw ^ 'srftetts 
att^n ?mvz— 5fe»i w mvm ^Fti c«tre ct f?n?sfw?r 
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i 

avi ^al ata ai i ^afaOT aaa <5Twa 

f?a aalflwi wi ska <wfaa wi mar m wot 
aaiTa cawl—'®rfa ^an>1 Wot 3TCsp ! iaw| cw 
fw a^ra mtcw as f% enfant ^cai i cjMjW a*aw 
aatw caw caataw asfeal atWawn sk«. ww 
^CTl—6tfafw mtWl SW CWTl I 'S^PPtOT St® 
caw atata na ska ewaw cara fa*sal cafaa 
4* faaa mtarn stcaa few Icatks sea ^wtsa i 
acstPttw stai aa (iiasg ws sea arf*r atfa 'weal ^ 
mfa atsl fata cal atas aca mtsa bsat a^acai i 
^awa mtcatsla at taw at^caa stw «m 

■srrwn wca ^kai i 


«tta w W caw *wtt ?W? aseaa acaj 41 a* 
catwal ’jfaflw fsa i fcasstfaaan 4caa ala fftstsa 
—Neanderthal Men. 4al WOT fka, as as atOT 

slaw csw atk sea, as^sea ajasta saesi i si 
stsl ^ cstae aa ^sft aaes dial wtawi ai i 
4esa aea atai 4l *jfaftw %at, sial as ststa 
asa aaatcaa aw aew a<ga fwfaa amt? saes 
fkeafseai i steaa aea Paloeolithic a[Wa caw i 



* w’sWI 

Palaios SOTl lithos SfOT ^C®Tl * 1 t«r, *rf ?1 

«nrc £ ra *rwcini crests ®?rc®i ®tcw?i 

Paloelihic 5£5fg C*rfa I C*lt<FW *1® 

^rate *ttetrp isot «rt<Ft®i ^ fwt* ®cii 
c*rc®i i 'zm ! ®rt»:?t^ cot 431 «rt?r '*wp> 

f?f®%*r ?c*rt i owot 4 <n *tm®i, ot etf® 

3 psr*r; ^mrt ^c?ri i 5^3 ?rtt*r c*rc®i ^rt— 
c^fsTa c’tc® uqcinr t5 'stem »iwc®i i ^f®k 

®OT *FR ®3H Solutre ?t»T <4®lM *ltWI C«fC® 
■sm CTt?t3 5t5 *tt'Stfl fOTCf I ^<35tf^^l 

*tcwtt?r *ra ft? ?otc^? c*r, ^ wtwfttre c*& 
to c*rtrec*ni c^rl *c®t—. 

®t?rt fit^s ^frotcq c^rtst* ntw c*irei 
f^nj *m ffa ?rt? ot ®wi «rfac®i i 
3F?K; ^ CTtCTOl ^ri c*rr®tre TO toc®« 
tvr’tfwri i • 


< 2 tff®* stfsfiw ?rcs?i ctoi c?c*t cw 
*s TOrct* tor toi wtc%—'®Ri scto 5otor 
tot® froc^ri i <5 wh gpra c^tcroi ^rtspt ot 
otro «ot ftc®i —■sffl f%^ ^®c*r?c® tou fix® 



fasten 5PWI 


<5» * 


OfOt 15ttf0 OFOI 500! TOISTg?! ^BtORf '^t'ffo-TOFCTO 

fscro oror cw oor— ofFts ^00 00 55® 
50 50 ft®!—oi-t 55 ® «f«w f?<r *For of, ^rftt \vs 
^505 <00 50—’®i 5 oj toof ^tf *ra?ii ore® 

*t005fl i 

451>1 *0 <5fmt0 *0010 or >4t Palceolithic *[00 

OTtOHl *0 'eOf ^100® srfafTBl I 3F0T «T0 00O0 

$t i*0§) 00100 ^50 <st *[00 OflORT ^01 fft 

<10100 ‘iitor oKt® ■ p tt'S^n ftoicw i ^stfrowt ot®0 

<4*TC Oft TOTO0 5WS5 ®ft I 500 500 553 

*rfw Oft TO TO0J OflORfl *1*500 Of TO fft 4*05 

cm fSiorcs—ftotrosof* ■Jr® ?m or or 330 *11500 

fft 3f0*F|TOS0 5 0 ®ton fE3005lt '^0C® *tioR I 

OftwOJ ! 5IOft^ 300 Of 50C® *0 TOTffwl *5(115— 

®0 *T0fJ f&00*f froitt 5011 TOO0 £f«0 I TOt«J 

500 3*0 ®t30 £(0100 W0051 Sfl—'$*R TOTOJJOi 

*** 

■©foil ®i*f ftor of «rt»R0 sror ’ w0 ^itrsi—oit 
fPHTttl OH0 f ft ^00 ^fg 5011 I 


* ) 

TOtW OtOF ttW0 35? <tcn, ®0*0 C3 TO • 
OT 0 lilt ’jftttOS fi»r— '®100 VOT neolithic *[00 
OT0 I noeds 5t0f 5011 3^0, litK.os 301 5011 *11*0 I 
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fwtro ww*ri 


*rf?ri <m ?mt<r f*wc®n 

^5tOT? ^ neolithic sj^ I <5?f1 Paloelithic fCW 
cot >r«j fl®T i inri <srtit c^tst?f 
otrei jti—^ srtfrot ■ ^tew* sTt^ttre 

f*t*tr*n i . 'srfcwfa setM ^«n wrfa, ct sriM 

srt^ ^E?t *rt® *Ri2t? wsi i 
c^rf^w* m csra faE*m $t*fl ct, ^ f*Wt?ra 
w.s? ff?[-Tt% f»wtsn i f% '=w»j *rt^ «wr fft- 

>Rit^ C' s t!^Tt C*l «JCT^F «rtC*It55Tl 

i lircnM f>ratg c*n>i ®iwc^ *m cxw 

ftarcsir—csww* ^f% i 

c«Wot ^srfcnt ^rfl cq «rtw? ^tyrai Wr 
^ra f?c® i ^ w wsst? trWft 

C«tC^ <2f«W f f?Mrrrfj3 jpgfa C’lWt i 

am grti firf=w ®rftl * m t? 
fi??f—i)<P>1 -srt'St c4t~Sl il<T° 5rf§t? ’©«!, 'BJtJt ciJ^lM 3lBg 
«rfa*ti—c?t| cfti fterw^Ti c’rc^t ct «r® 

*rr*n 53 , ^ 1 'srtefre ^ ^ 5—4 'srt? 

®TfrF5 ^c<i f%! ffa ^rfsp wr corn's SJtrsr* 
f%^t ^Ucs] srl-/-wr ’fist •st? *fw ^ 

^s smrl 1 j 

. <im« Jtpw .Jsftfet £f«n ^tCTE C*t *TC5f 



r<wc*i« «r^mi 
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•’ITW-nt^ t'Sjtfw <Tf«5l I «f«l#1 EtfiT 

'StPltf <?& «Tff^f ???? C«tW I 'ST?t« W 'Sfttt? 
'srNfft?? *Rtf?'$ ?i?F 5 l ' 5 *R 'St? *p®HpT, 

5^?i *ttw *1? fk? fksi;—c*R*n 'stw? «rt?*ti fkt ct 
ismrc?^ ?t? sn—c? '=rf?t? cks 
^c? 1 'st? 'stsl 'sta ?1 fit? «rtsr, ?*rc? sts k*rt? 
^tc5 cat’i fwrsi 1 stai ^ <rcsi ^ ct 551 , ^ 
c*h f%i<rrtm ^ ^firra *rsi: 55 c*r? ?t? 

«rt?t? sstai cmy ^ka 1 5? ’t®!? %t anrat? ag 
wte '®t?i hsfl ws fkafa 1 'stt ^ 5 rrtt ifc? 
'stai f'sw^ jratfks a^arei 1 ssta^ra a^a area ca 

<Rt?? 'S't? altl f CS 3f?*t: C5t§ CStfe affl 3<W<! sfT5 
—'<Rjaa WI C? 5H *r® ?tat ?tSl, 

CTQft care aatfkre atf carrel 1 '®tre awfk* 

5TO TOt S5t?1 WRVS C?, at§t atilt? ^t? 

'Stal C? *1? ftW ?1 ?t«tc$1—3R*fS ’Tfs 

are ^ks 1 ^ care at*f? £taa f% aarra caret i 

«£& fpra atyr? a?a? (Mf are?t?-sfre a? 
bsft arerei 1 *tt5re? carei are ^r ? istre ®re care 
*rel at t attl? are af? 5 ? sat? {t? ca attl fare, 



a fawnr? srw«i 

srfsn ??ot *rtsr fcsfl ??cs f»r«n^n i 3F^r*rs c? 
cartel, sw epffs «rt^?« ?j??t? f*r?t®n i 
«rc? <7t c? w faffs? bsft s?tsi, ct^i esTtst wot 
sts-wi cstcs? ?tsi—sms st^t? c*fc s? 

<2fc?faOT, fafa?CS W§ ^*ff? SE? ?ISES f*WOTl I 
>3Sfsr SE? 'SSSJ ???? Ttrt^r^ 5 SS ?S? <i& ’jfaffES 

?s?ts s??t? <t? s?-?r#t c?e? f?? ?e? wesi i 

?? ?t5t c?e? sts? s?s *ttsMtfs ste? ?se®ti— 
s?s st? s^s sg>s ?|ses srpnni—stp ?!>? 

*psroi 'st? stsE? ^stsEs *rt?E®ri i ‘ststE’t? fas cses 
cenr, fas-srfi? i st!7ri-si?istE?? *rfs?ss ispi-we 
fctei ww ??i, sss's tm—' ««i? 'at fasj ■‘ifwost, 

^®? S?ES ?>?ES-—St? ?ES ippt SJS S?1 Wt?ES 

sttcesi— 1 «tt*Rt? ses cs < 2 re s?es f»rat*n, css 

<£PR 5? f 

sst st? <2tc?ts? ?ises sit^trsji, ss^ cs ?se®t 
(7i ^ fafaaj ^f5t?1? Btf?f?w <sm >i? fa?fa? *3stE?i 

’SftCS—?t? SStS C- p trs? (71 fSotWt? <i& ’jfaflES 5R?t? 
S?ES *ttc? I ?S St? £fE?faR stEs, ss^ ?tt? st? 

c^tst? stfw—cst«rt? f% *jst$ «ttci ^ ^ffaft? ?es, 
?#t? vm, *rwts?> st? i ?s c<tES sst stpt s^s 

^Sf SSSl i. ??, ?ft? ?tE? (Tits sfa-WSl 



ftwlPRMTOWI }• 

'@W OT fOT FftOT OT «OT I ?$T«. 3#tF5 (Ursn 
Wl—SffilSrHl JR COT1 C&& I Wl COT COT C'f’tl 
COT CT, JR*C*R Brft OT OT COT—'3P OTJrJ $?fsr 
ff 5J—<F^ TR SffsR ff5J f% OT 'StfOT 

^ fm ^ai Rfa ? ^ jiotu jppfa sits* 
<?m ■srfOT f*rOT—®rjTfjrfs<i ot—ct ^*11 

osrsrtpnr ot ?®ifi i 

'SfCOTFR 'SffOT ffcsl ^1C3 
*?f§ OT! ■■2t«w COTftR Rtftra < 5RRtC?R ^ p 
ott B^srf% p?? 'srtPH ot otIot ! ®p OT 
OT^t faft ftsti-^tc? ^twta OTR JTf^t ^ COT 
’PRTol OTOT ^3 ‘stffwR OTCP—OTst 55PH 
OT*OT OT OT COT CJft OTtOT? 'Stf’tCT 
*FRTO «£csf 5COT—JTf^iR? OT COT COTR f% 

gf%ra *ot, otot, otot, jtiot, ?mOT i ^ 

«rfPtJT C»ltOT OT? ftsstR ! 
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r%*D£ 

^5Tlftrerfa 'e Mrefttal 


liiftnrta ct-^h ^rtfSp^t? »j? attfttft, retatre 

^taaiTfrea t^aftre fetffeR '$rt? tasretfra afft atat- 

attaa srtaata affta a*ret3 g5! a® res f^t i 

liiaftta ata fC 5 g aitftreta , srta 4 aaha ata 5 i 5 § 

■srtreftai i tttfsa aftta taa ftrea ^fare a*irel 

graftal—- : ata cat afta atoa ftrea ata fl*r 

ajtftreta «c?»f i 'atreftata atwatata ata fla 

fata^i , ®rf? ajtftretcaa atwafata ara-ft®! atftreta i 

ajftretca alal «irerel ^stCWa aarel Chaldean maRa 

* 

retatrea are atai aaaaa ca ^ata , ®rtaal caaa 
®tat amta afa, 'atreata catreal reaata aaa ca 
aaa <®tai araaia apai srtarei ai i ^aa« aaafttl bsft 
55 fir i sstai 5ft 4 "re \ 5 tora area ^<ta «r>w aarei i 
aa, 'afrel 5 ft ‘ Cataftre 5 rel, ^1 5re, ’Sta 1 45^1 
«P*re ftrel—u£lt W I iflt Chaldeanatt 5 fta ! swa 
Wft aca as-'asatft , ®t 5 l i£f«rsr £t&ftr® a^caa i atal 
ftre ®tai tiftia a 1 © atSta csft reft ^re asttre #tei 
'® r<"sta ftwret—^t aarea retire cuneiform real 
are i wta.c5aft reafS atca ^a^a treftf it-sa fattrer 



w*n 


^ %rs floral *raora firf^r «8orf?o*ra ?t? ^foh i 
frorsi , srra ^jtf%c^Tt^T ’rst^i or ^ra *ra? 'srfw ^srfsrai 
®Tft—-sst? woar ^rtwi "st? oraf! onrtora i 

4^ ^TOtl *f?OnT «ROf *£CS 4*lM fwfc *r®F5fa 

'srfe's? awf*! *rr«?i frorcf i *rtSfa ^*mr wt fora 

?T$t? STWOf 4?nM ®r&05#l *tt«?rl fSlOTtf I 4*R?>t? 
?r$ wr 051 ^ fe sri—■srf^s «it3 *r? oit®i 

5Tf§m ^tf%—OJ? 5I9J1 Oft snwt? ?t I 405 OI^ 
4?H>1 TiT^?'l, ! ®rftjj, fCTt5f, 4(tff%^ Iwl, 

wrt^, c*jTf«fwi 4^os *rt«rai f?rran? i <sn?- 
spsfraora- *ra? > < vst^ sfw era«.re ora i 

. f*c** WOT? *tf%# 4«ltOT e$* 

*tT<rai frotw i <41 *ra -sjf^^ft 4Ts ^tras 'srer or *r? 
«rr«?i ftortw, '5tc$ orw ?ra or 4?i wfcm 
f?*T i 4 ora sra^rwora ^tkSte fl®r ?? B^rem? i 
.4fi%tfe fwra or 4<ti f?c*ra nra*Hf fs*r, or f??or 
ofrs Jtow? or?? i 4?i ?rr$? hri wora ^rara^ra 

?rfgf wraosi i *i? %tori ^T*re ^1051 4Ts srfaTss f?nr 
<Pt*i05? nr? £®#t ^<rra ?rKtot 4<n fitfro fisj t 451 
*j? ^“4j»rt5ft srtf® %i ?h? t i ?t?ra ! srmr< «nr osft 
^irara ^rwtoi 4 or? ?ora> o?«rt *rra—«tg?r 
Jhm irt «rr*t»r 4 >ra ft of ?>ntra ^ra?, *ro? 311 ■ 



HJtfrorR « 


>a 

cro crafa ckfror hoi <rfa, 4*r« 
canf* 4^** c&Ht? cfcfHoi hot chosi i 'sp 'sttwfa- 
^siarfH 4PH crat? dsf^rswl othos ctra «twi 
flq i \5f^ «ttTOrt»r 'stow ^s c*rr^ f^ora alftcs 
c^ «nrc*tH hh c&hT? d>fa*i foft aptosir i 'srraa cfm 
aptt*fi> w^-f^nrs ^rtponrs v ipfa 4*t hh csp 
'ston ^tofi> bs#t h*p f^ttro i 

sstirfasatpa fw^ fro wi 'stw? amt a? fafea 
oth ffsj i ’stai hct ca st^fca stfafare 

'5RH?'5 HU'S ^TOM Hi ^TOH fri>. ^kf—CHHH f*p* 

'si^f jprg 1w cap Hf? *tt*ft tk® 'srtw, 'stsw 

HtPOH WI 5P—'TOrl CTHtH TOR GW 1 cm CH CJprat? 

N 

rf® C«tP 4H0>1 BTt®T f*T ^TOS CW—’JWtft? 

entire fa*!* sp—^ w armfo topt ^1 4H? 

<?& HHPJ 'ofHHr«.-?t s it HP& f*®T—'ttPH ®5tft (?tt^W? 
a^sf i ^ p 't^ta wt®i 'art? f%f sra, 'BTfw 'Bitsnii 
'si ^art® *ttfa ; fk% 4 ml HP H*P1 Hi CT, 4? cart*® 
^J f*®l 111 I p-HH*? SStHt <Pt* 4ff%a HPJ 4$ 
TO TOM TOPH—«Tfl ftp ftP ftPrOP HHP 

fosa l ftaF 4P HP % gtf* P R [ HHaa, 

4^ TOR? HTt*1tP, 'sfaiK-Ht^ ^TO5 *Pl—BtfafwP? HI 
' ^tH *4tf® ftm ^ HtHP SCSI I 4^ 



fastm SrWl t>8 

*[fl to cwrt? 3t*t to to frsstto 

'stS’itoto sru i <*»fto nTsz? c*tto toi to 
*re*r ctr toto i ctoto fato-^ tow 
to '®t? ^psf cm ^cs tol to f=r i 

‘srtsrtot toto f^to totto^l 'zm toto 
fiffto? 3t3l to?, C3W to, >5. tto® ^ to 
?i i* sto 5 ^ cm to; to ct tom toi fto torai 
toto 3 l tofs to to tot 31 «®reto 33^1 f^f%^ 
etors toal to art i torfto emt tost! 

torr* asa tosptfa tot arfftotfR 4toR ta 
33 tori tors arew 1 ffcfi* < 2 t«w «rto ^ca '©to 
ai - to:*ra arttoa ^anM ft to? ^rf 31 to area tow 1 
ato '©tea al 3 i fitlto ?res tota *ra to Tito r? 
toata ^faia tori 1 «rttofaats atsri 'stttoatfatota 
<2tttof cur? ca srttorft tosai ftorcs, «tr® w-toata 
$reat torsi *rt«3i tores 1 


eflfft ftota 

* f 

to-33 >2ft#t3 33JSta ?tW«. 3#ta *rf'83l ata, 

to aw ^tw tom ’rsTtoto >21111333 aw 

I 

331 33 1 CtoTto to? «W fetf® to C3, to" 



ettfl® f®*t® 


5* 

f% '51®®®^ ®1 ft®, <4® ®®J\5l ®® t 4 bestir 

<wt® fWrrl ®® f®-4®tE® c® ®®ra 'srftTrrwl ®*®t®« 
<2tram ctI i '5tt®t® ®^®j c® ®M«. 

-SttflsrSt® £f®T1^®i*f C®-®® ®^®t® 'StfiN f®t« 'etc® 
«fi®i f®t®w, ®tr$ ^rw®®; f5r»rc^ ®@r®tc®& ertft®- 

W ®t® <C?T C®S®1 ®® I 

^®f®t*f *ret®ft® c®t®t® f®w ««tt®®i ^ eitffl® 

®'5J^5t ® , SE®i f®W® f®sf$ SrlHWtH ®1 I C®Wtf®®R 

®®® f®f®s?E® ®tf®® ®® wst ®r®tiji Jttw ^ ait®®t® 
®tfr® c»®® c«tw 1=1 s>b* ^®>twf x®f® usretM *tt«i® 

®T® I <1$ *tt®E® f^K® C®t®r1 C®t®r1 *ffe® f% ®® (7M1 

fw^r i wt c®^ wt? *rf^w® ®f®w *it®t*ri ®rV 

'St®*t® Ib-i*. *(®>ft®F Champollion ®ft® > 4 ®®?® ® i ®t® i t 

•pfRs.'® 'Sf® *ttdkt® ^® ®ft®C®® C®, <7T§1 ®(7g attfk 

f®*r#t®OT® 'St®t® C®®1 'st'Ptt®® I 
# 

fsr»rt®® f*t®tf®re® ®t® c®t®®i f®»®®^ tst® ®t®*t® i 
fa®tf®®$3t7rt <2fi®k f®*r#t® ®t®rft®® ®®® t 
®wf®® ®£® ®T3J® C5®>1 ®*®W, f^®tfW5® 05®® f% 'STtCf 
®rt®®t® «re®i i w C5®>t® <1® errft® f®*r#!® ®Ww® 
<<l|®® ®®0®® C«^® gW ®faf® C® ®® ^f® '®t® '5tT»®% 
f%f®® (W® (THTt ®tC® m*. f®pJT® ®C® <7T< 



f^sstra spmi 

•» 

'H’flw osWwi 3t#t* fspfftwn? toto «f«tt? 
®«n ?f% i ?«tft c?TO« *rarte c^itcro ?t#lrs c®T5f 
?®, ®«tf? c®tw , ®rtsr*s tot? «rfw ®c??®r 'fw ton® 
'srf^fTOTO *t?c* 3 ®-?jf%»? *t?c? ?TO TO? 

f*c? c?c®i i ®t? to< 4 $ c?, «rt*CTr? *rw«rft* 
ntoi hi ?tt c? *ww #t?c*? pro nf?«tN 

TO^n *fji 

TOari toW 51 c?c® >rtot?*i c®it® TOra to& ®t?i 
fp® 1? ?? to? cw?c®i i ®t^ ?t«?t?i dee toto® 
«rr®c®t ®tw?t to? £®#t toc®* ia?° ®t?i c? to? 
'2fl%f* r =? ?tC3 felt? ®?P5? CT ??§ft® ?®<Itf? *1 

TOstc®*, 'st? cto? c?^i toj fro? *rf®tc®*, c?«rtc* 

®1CT? CTO fJJ? TO «TfTO? I 

®fe 2(tft* fef? TO? C^IWS, <i& TO TO? 

c«tc® ®tcro ®r#tc®? srNt wr w fafro TOe?i 
f^icro^ (firo frotfro®? sen uito TOf^j <dt*N toi 
TO? fl*l C?, ®t? f®®?®t? fwfe f?TO> *1 TO?, ft® 
C*& ?TO ®tC?^ TOtCf I 

^ TO3 TO? ,CTOf C* TO fsjfe ’It'S?! fetes, 
®1 CTO® C?t?t1 ?t? C?, f?35tc*? *t*tf?®tN 

ferft??i §«® fe i frotfej? f®®? cw«?tc® 
Trftffim?? '5i’3<6 *ttcaj? fere? to- ®f? croc® 



Wafaal 


St 

*■ 

■ ! tt«ai %are ssta retai»tre caai ata ca ^wt reta? 
caw® ataa caws ^reta fadfta aa ats? 
aare, retat® al ijreta atifo aiar bsat a*are, ^.aal 
«tl fata atft-bsat-aWa real atare, ismfa'stca— 
=?#ta, ftf®, #tc aa-fir Pra-^ft-^ai, as-teft- 
W, afreta, $ta?ta, faf%a cat%a retrea aa wfa 
ware at®ai ata i 


f^ftfaal 

ai flfi-<pta ^sa ^a^re faaiatacaa atta f?a 
faWaai i fafafaata efata aacaa ata 1%a a*twlw-i' 
■sfe fSrfafaatatatal caVfwi ^a <eta artarei i afe 
attfW atre 4ai catrel fata faaiataa refaca 
atfeatfataca atfis caa i atfareta afi'&a ^ffa 
4al catrel fata afirere are i <$ai catrei a*re reaa, 

m 

aw (<ia° ^sa tptrea «rertar care® atfitreta mm 
atarel i afaar ®aj ^ at^a amtre fla <sffl afatfla i 
c **tea re^ aaa stga afWre c^fitt,. arei, l^a, retd, 

’ atai, %a vsr^f% at®at carei—'®tl aal reaa caa 
care re aa a^ata are careMc^faata xrca ta# 
aarei 1 <«caa ataa+lt aw faca^ cafaa gjata ata afaat 



fwiwt 


ftftre ^ i <$f*W3 firft^ ftra 3tatt*t3 cwf ft# 
^fr®1—ftrft* ftra ft# ^rc® 1 i 

<al '®tt3 $prM ®rl3 4ftr?rt ftft%tt 3f«mw3 

?rc*o tro *Rr*t?FF wttn i 

^f* <*rcn>1 , ®‘i ft®i—431 sffira ef«w #tCBU 
ftft? bsft i ftftf>)3M#3l 3*3C®1 ct 

^rfs^? #3CT3 *m 43nM 3ft3> jpps ^rrcw t 

^5t3l <?& WC3J £$^33 ’JWl 33rei ^ c?& ^srtir 
^t3l 43*t3 333013 ($# cwfc <$m 

ft's i *fir3 ct 3tt’fe3t#3i 43Rt3 

*fft<2t3re 3^35 3?3?t3 w?s 5t*fl ft^S '5It«W 'Sfftft 
"bra! 3t3i ^rerftre <$$ jt®j fe—\ 5 tw 3 >twt 4 I 3333r 
«f«n C3 ft »Tt3 fw— 1 ®i «ftre ftro »rtw i 

^rtw C3«m?» *fjtt*i3>ft3 «i3^ ^tifttft 
1%3Rn 3fa 33rei i 431 fSr*r^ 31 fipf^f^rai- 

3t%«r3 vs e*rfa f^®t m—3j33i-3Tft# 3t ftftra- 
*m bsft 3iftttt3 <$31 amrs ftc*t3 ftpfS ftre 
*ffc3 ft I 431 fift 3’3‘£tt e l, Wtft3 C*Tfa I C3^ 
5rF3T ^t3l WWS 3t%35J3 f*ft ftra 43# ^ffj ftrftft 

ftracf— ct 3 ^ 3 lWf i 



pt% w® C’tw filter <5?to «tt? 

c?tr^ i <?i-^ri *te?i toij ^n 
*m t«tCT *t* witt jti i ft* ^raft JffWwii 
3^ feft Jlfcl 1C? «(tW 4<F JpeJ^fa m 

I C*& mVfc 3tft <2ttffo ifel* 
w^i ft* in ffe «rlw ot is>»» 
j|tc«ii *wit? 4<H <4 ftra to ftjrstrc ft* ftit* 
it?th «ifw ctH ^rte? i ®r< <3W* 4t?r ^tswe^j 
ct ift •f’tnra m fete?*—A ram ww ®t?r’ 

>ffit* nt«¥l fee?— StWl Agamemnonifl^ 

*(b arrow *ite5i fee? i <#lefr *t5t «[t$ ct 
m ftfm *tt*3i fee? ^te® ®rt*i *to<7t feUR, 
st 3 #, «ra-ft#i, w^-fem-sHPft ateft ftm 

<H«tt*^ ^Rt^l <p *itw^ f?*t i 





CSftK 1 CTt«f 35 WtOTi Iwft 5j«¥F5 3t*T 31 3fRtc® 

s jpfc ss-ft *rfai et^ i w'tla Fhsi ftss-fa 

^ «ti 5»irs *tft? sri i 

fassftsni fcfestOTe ^ OT«n *rRt sits* ’T^-atW 
! ®w*tt3r farcs^ w i art's* f% am pho® 
f*wter ? 'srmi c*m farafars *tiw *v*trRt wi? 
^f?|— ^gfo t CMCTffSt ®r*tfS?t 'Sltf^r , srf<*t* i tW* <iM>1 

fSrafar® «rt?Wf^ *rc<trl ’& *Rrre ; ^t?r *t3tt*j to 

fSrfjR C5t^ C* «8CT 4*^1 f?* aft* f*r® *ttlRJ I <4 

fw^i artflar f^sri TOE*ra «riw f*t*t* 

£*5§tlTO *ftwR®1 *lt« apc?R I 

attftar ®f*rc®* 'sttoj c^rtt* 5 *) f% «*tC5i ®Rr 
^§1 stfifl >s^F«rw ^ c«tre estate** wtartfBg—*%for 
atf* *f? *CT **£* *T*TO Fffi—3F* *fa, *t&Rr ait* 
Primitive Culture C®T*tTO arfsf 3tsg, E. B. 
Tylor. Jit *tc® TOWRt C*TTO 'WCM—i C^E* 5 
■sjtS 8 *t#S *v*tJl 1%»T I «NH ®t*1 5, ?., «, 8 

^t 5t?St 5R«rn i *m <t c*w*t* i ®tc*nt wwt* 
?r$l pm 'stal 'stt? aR«oi *7*3t* totoi m —a 

C*WC5 3E5T$t*lTOTOl amgnaitone. 4iIM <43 

«r<33—*<iwfc1 *5prl 3te”—<4*fritstro ’toft «rt*,»i; 





?rv', ^ 



<*re, fro, vte 


nisf^^ xstfire 

^Rlft umftl *aui *!u ^tfl^TTCT : 3ttrel l fc caWfcs 


^®T?1 ^©TTSl itacono amgnapana teirnitpe 

'si^tw ??t®i ?tc? ftf®!?—“5rar ?tc$? 'srtii 

^igl” wpft* str®? 'srts J ®T, , 5tt?t «wr ?1cs? 
<$?nM—^ seen * i ifl-srfif a ?*ic® 1 i 

t>° C^t^lTO 31^ ^$T^1 <<*1X^1 amgna aceponore 
’ftw Stfel SftS^ I ^ft? 1 *!? 5 1 C^WIT® '5f?1 ?*TC«1 

sd>i ?r® ^ ntra? <ii?riM i <*Rf? ?r® , 5ft? ftti?? 

5ft«ra? ?nr? ^5t?ii» '© e trsi i 3.0 c?t?ttr® 
5Z»t—'®t?1 ?TtW? ®rtf%? ftt? ?ft? 4^1 *t?f ?3??t? 
?s?r®i—•®t? ftrc?“^t?i ?t5?” i 3i c?t?ttr$ si»i ^t?i 
?«TC«1 5ft? 4?^t ftftJE?? 4?s§l, sftCT ?T5t?? 

5ft«^ 5ft* <4?^1 5it$^—^ 

C5t®I 31 I viRfft ?ft? <fl?&1 5ft*{C?? ?t?ftt? 3, ®, 8 
?t®t 'St?! loo ’®*tC'5l I 

uat 5 ot@j ftt^?w? ft*rat? wi c*ftc^p ?]tf?c®rtft- 
? t ft t?1 *P&2m ?*fCft? ?t?1 >l‘?Jt? <4^1 f?¥? 
?t? ?ft?ft ^?? <$t?l ^itfFfttftre? «rcsw arwfc*. 's? 
<2}f^fi'® ^c?? I 

?ttf?i:®ft??ftfl?i f%5? ?j?>rtft wtfe i ?t??i ? s ?t's 

*ft?Jt? '2ft?t'Sfft 5ftt? I ’TWI 5ft? 

» 

'SSrE?? ?TMJ? ft! «rtsicwi ?t??t? C? f?t*t? 5(^f%c? 




*3—4^1 CSfsral c^f I <T#SfS7 JRtTft 45?R 

Titf^wiJMiJ?!^^ raj^ em cw«n i ?;tfrarft- 
?t^t?rl i f5r^nr®i >— 4^ fw fra; 4t fw^re 
wsifra^srei ?»f; 4m fire* *ra rat?i fra 
'st^n i°» fsrraii 

CSr3tf%1%ft ^tFl- 

^tf? fra ’jc.’ra wnft 'trfssf ra i ^t?i 

rara^F *t’w *tt?ra 'src’sfa 

fwr*i ra *tf£FFi bsft ra i *ot<Tt? ct 

stm Jrtrsr •> fra % ra i 

■ • 

^t3l Sexagesimal system, tables of 
square and cubes, arithmetical and geometric 

progression Wfar$1 I ^t3l *f*T$ ^1 %— 

^<1$. *f*f ^2?, *P5 

Wt? srfarel I 





ft*T?w? *rtr?r fSprfftrai i sift? wt? <2ttt& 
wfawsri esc? c?irsi i wi c«it? am c??i ot^si c? 

£tC5K<R Srf?? ft?ffl ?? ?t? C’lCf I ?tw- 

?? ??tt'5 ^ 3 %? st'si—^t? ?s , $j>^ srfir, 
C?t f??Tt? csl ?? 5PTC? ! ^ 'Softest ^? ;p??t? 
"W&K fsp*fC? geometry? ^$? 5? I geo ?tC? ^f?fl 
metria ?OTl ?M I ???t C?t?e ?®1 ?C$1 ?1 CTtC?? 
Bffsr-®Rt? fWsrt ftt? ^C51 S5?s^ ?t?w<l4 l ? 

c?re ^jtW%-wtsn-csTt?f *r$tH ?csi—faf? 

■Rc? wf? , srt?t? fW?l fs? ?sc?ff^sst i 

c^tsrai wtcsil c? ?t§t *£us ?i fa?tf?05? os's? 
c?c? errffa f?*t? «tcsi? ??? srfsri frosts i ua^i 

stsro cros* ifl’ffei *t? ^tc e n ?tw?—ssrtsi? 
<£!!? SStSt? ?5? **ltt*tSTtS ros? nTssi 

fTO?tS i .'SWS’SS «fc ?t?tfsi^ 5t55 «TTO5? ?? CTOS 

^rtcti t^s «RP*ftra? ?t i ?t?Tfsr t°ros? 
■four's *rfestt #*f fslferstcs ?f¥s «rfts i 

( 31 ??! csT* ss ®ro st? «ttst? c? ststs? ro«rc 
$ ??w ents ewi ?t?—<ssWf? c®rts st®§ fst?ft, 
c?^ sfsrl ?i s?l sttsfsR ^st? c?^ 'st?) 'otc? sri, 
^STCtS St? ?t ; «ItS >4S #StS? C*ItS StB5—'®t$s. 



fostFRI 3WF«n 


*8 


®fgi fegegg g® gtg geg sn—'®tn fgwegg fcsi 
fgtg^: w i fsprftwi fsg <2f«rsr ggcgg c^rf^—fegft, 
gtw gw ^wieg gstewg cm—g*ggfg fgt*rg f%f 
«rNr gfgt®l ari m i m fg*rftgwg gg gtgi 
g®T®Teg* 5TfH #fag ffC«Tl—^t«. < 2 ?fag 1 —'®fgl cggg 
gg®r« ggj® me®!—c®gfg dirt's gsgr® gtge®i i 
fggftgcgg g® ws %gft m fsg gl gi$; f%^ ®twg 
g® g^gpgg gfemt wtf® wge® *jg g*gt to i 
m ^1 c®tggi ggg ®tg meg eg, eg g® ®t^g? gg, 
®tg gw ®® mi gg*cgg et’st «$—cgsg gg ? 

«iM gg ? <iig gtPr f% ? ^g gw «g g^ f% ? 

■ •. fggflggi <$gg «n?sm gtg gtgwi ui—®ft mi 
s?gt® cg-gg firfgg fweg ffiraw cgwrfg gw gf^wg 
<2tf®fgwg gw«. cgfit cg^t—eggg ^gt#t bsft wig 

fwt, «rfg-gH1, ’ItGtgfir® Rule of three, CfH g| 
Rule of three fgegft cgtwg fgwg efcgfwg, g«-bsft 
gsgl, ggtgg-fwi, «r§f® i fggfiggi eg *jg w 
vflfsgtgfcgg ®rtf® fsg ®Tg ggcstg g^awt'i ^«w'-s 
'srr&gtg gg^fgg gegj gt#t geg ggcgg gtf®cg 
'sites l iSftfjg fg g egg bsft fggffg® 'gtW'S ®rgc®g 
fSm i fagtfgwg g^r ®wr gsgw cg*t cgtga gtg 
eg, gfgi «*& gg fggft ggg 1 *?fl g^cgfgg m ’]? ®1*t 



firapra wn 


wjtf5rf% 'e ^f@?kfft: i mt fSratfSr® 

*rf?i b$ft ^st?rt f?ptc? 

ft ^ 'et’f ^?P5 SrtSTC^Sl I >i)t ft^-SSf? «(tn SSfPf? <<Wte 
etraMI? ft*i ^t? c i ot etaftpp ft*i sopfft i 
'sr^w® ?tftra arrs otp'R C6*t?i ??in ??Pt c?r$i— 
SRFf '2fE?P , f cat ft* fa *?t 
^rt’tta i 5r^f-«forc»r ?t*T? ^ *tPf? ft* ft* *t? 
*Nt? f?p*r* erprfw? ft *r i <fre° ft*aPTt? ftc* 
ftpr? ?w? c?c*tt *t?l f^fflfts c*#t *<n i 

ftf’jti art? ft? ?twt?i ??? «ttPt*Tsi 4 *®r ft*r#t? 

?T? *rt's?i ftt?ts—4T? ?t? ?pg—I-em- 
hetep, t°Ca#tT$ RtCSTst He who Cometh in. 
Peace 'srfte, ftf? «It!TR *tTf% ftoi I »P2ff* (Ttf^ 
*f?c?? *?? i"ps 4*ti ?ft ’it'sai ftrare—'®tc's 
w«n *t? c* at^t? ^*sr ?%* 'sirat’t&ta ?<ra i 
?®?-fwl ?S-£*?1-*?1, *(f?t? Chemistry? 

*t ^*ti atat? «w—■’®i *t?l i? ^t*r w?t i 

*ft c*T? ft? cst??(i fittSk **a c«rt* %v? c? 
?? ftf?? *tt«?i ftnrcw—*T? aift^f* otwi—’® i SPT 
OT?ps ntt?, ft «rt*i ?s *T?l wcf? *<rc*l—<rrc ?ta 
*t*t*. cnaPTfc* ?s sratw i c*t??l ist? 
ftfti* *t? pi £tt#t? ft*r#tWt ’rffisre £*#t **T3 





<«» 

5FTO51 I *tfars?f ?T$ CT “Chemistry” 3*ttl>1 

errfft fsi*ra csrrrt 4 to? i ft*fra<i ^rti-^ft^sta rwi 

"Khem”i! srfsf C«tR^tf% “Chemistry” *RTO i&STC I 
<£lt >R <FtRRt CTtRs? *RJ 4RTI < 2 (TT®r*rt <F?R1 fe, 

<sW?i i c^TOi ^°?tw c*R?fa =rfsr ■or 

«im*r, t%fSf W^t—We are all Greeks, our laws, 
our literature, our religion, our art have their roots 
in Greece. 'STfRTi ’Prfe dffa, 

*itf^5j, «rf, f*ra^i dfw i 

usw«n ct <2rt#k c«trst *it«5t^T 
mv i ^ptf% ^TftOTfa’rpfrri ti 
.^stonf ^tcw? w.w 'fassR ^ font 
s»t?t5t?i f%^ fassfiro 'sjta ui^i f?9> <srtc5 

in?t c^o>? soti fwtro f%f% i ot ffanM? ^rcsr 
3TW«.^tr? 'srt^rtw? c^TO CTtn i 

wOT TO 5 CR« I T¥ TOR fwTOl 
5ftRTst 5R9T ’FfaiTO f% CRW, <7lt *TC 

^9 fSnwi wi *cm fassRsra 4t«ct7 i jjtr 
5tf?tf^C^ CTtR—sri sjtfl? BtfflfifRt RtR—^ 

®fTO* ^VSf <£ff®fwTO C’ftH'G 

5TW* Rt^t CT^—^ *TOT>1 5(1 STARTS 5Rf RRr ; 

f%$ ui ftra sri'^Ri ftssfa s*jr$ <itR nil 





*1 


Rt*Rl TO i4ERfksR 

‘-a *rc ^om fro, R«ft«. fowffR^ fw 

RT«CI RtRRfR I <3?fW| iil!R £|«R WRC® £(5fo 

ct, <sfc <r $d, Rtc^rl ot, TO*ra rtcr ft? 

RtCTl ?f%ra, ^ CT i2f|rf% 'S'R R>KRJ 
C^¥M, R*Ra RTs^sRa 'TOCi ifft,^Ra 
^T5 Rtt5? ^f«(% ^ ; 4? CT ^fs|ff, ^ JRRff JJ^ 
’’f#®, Wfa aTO if ct ^t^tsn f=f^ET *wR fRT>-fRi> 
to toi ad, stfafro ^ <r %f 

*tt§ 'srf^ti to ^d to rWri 

om$ Rt*tfR ®t5§ sn —<*$ *R3<f cmm ff«ti- 

ttfa fro 'Rttw—Rts af^ wwH ceri 

(Rt I CRfiRRJRS RftR R^sfRR R1 SfRre *ffTO,-i!TO’ 
*TfTO ^fWH ^®R 3§R-Rt*RT?a %R <R^ I 

vatdl; rgrr fassftR? ^tor ^Rl—* r$ 

*?% TOJ <iW>1 % 'STfa fR$R> fim Rtc® CRRR 
fRRlRil Rt*f iw TO ®R, foF <?& WWW 

fRTO3 ?T«IIR R*KS *?fi 6TO I dfa (7& ^«fT^ 
£f®R WWW O# ^«Tt, efFfo ?'SRt? Wf 
f%^atC=Tsr RtR*F f$f% SOTl I 





<2f ch h® fasstftc** hth ! ®rt^nrt < tt^—tt^ 

hTh ots c«t^ i •sfanr *rt^BR hh cot h? *tfst'&* 

OTJ C^CH 5 4iFSR HPT HHl I 

C^TC^'srTWl Hf% 4f»firt Ht^HH, *2jrWPT CH 

aftpra 'HHtn i «qf»rai hi^hch 'srt^'sfsrai 

hpt ^nnM c?*f fer i 'sri^eforfa fHPTT>t*r 

hot $h> eratOT 'is.s ne-HH ! siti:3c«t^w^rat^ , i oth i 
^Ioth <£T*tH fOT fsfn 4f®HktpRt Htsf h^hc'sh i 
^f&Hkffn; cs c? c«t*p; *p '*sit?r cspnr hjhot hhtcs 
< srf?t® oth i hjhhi? hipt itPF fnOT ^rtOT 
spsi i hjhhrt h* hto ^itr® hript f% ot ? ft? hch 
sstFfir f*MHt^ hh cot ^ fw*T i f%fn fipOTa 

^CHtflWRI HOT CW]tf%fwl 'HtH SrJtfafe PtOT 

htMpth fOTf? hpt fsfn cwOTfwl 

SrJtfHf%C® ^OTtHT >8(8^1 <FHPTH I • 

c$*r 'OT schh hjhhTh esc? fsfn 'OTOTtn <3?- 

H^ROT 3f%fHfa SI^J H*HC$ RT3PR I 'HCHHsfHH OT 

^IhOTTh <3*-H*FC3iH 3fsfHf«r hot f%fn 'sfnuHt^ 
^hpth ch, «njHf h‘sh 'ngn* hhh, fnn sate. <3® sen 
hot, cnfwn 'Hts cw*ri hot hi, stcwc® 'st<r 

«OTi1 SW 3C? HOT I 



at?? ?? £ i wtf??' 




csrtw <mp?? ??«n ^fc$ *rf3E*ri in—^‘i 

?1 Bsa&cn? ?iMt? 55 ?? ontre grfc re i in i 
c? ?st? ^ ?e»i c’n’pj «f?3i?t% 

^rafsr^R, < 7 # 5 m? aif»t?i inlut? <2ffaw? ?w 
ai?H>| ?t?f?1 5?i ^5p ?1 I ^6 Vim afSR 5R? 
areftit bro?i c??t*n c? f??i f?a*n? ?tfaf? its 
® ra^t? c?r? *«®t, ^?j c*m ^*j k? i w? ?^t«. 
*m*i? ire? *T^c®ri, c«t®iCT? ’®f?3j?t l k ?*n i ^5?-*tr*F? 

< 7 rei?l are 5? f^jj? ?t? cm c?, vst?t «it? ^ in 
^WtlTr fife?# TV I f?*l I 

c*spi csotfifwt? f?c*t? jp rr?iFf*n®i ®Tf® tor i 

f%fil^ J^am -alia ffa? 'otn TOR a|?? 

* 

it? 'srtftf^ br^tfii^ 'situ? tott ^ areSi a}?R 
f??? toi c?, am (TrRni unm c? St? ^j? 
*rft*rfc^ RtwtfTO i 

<mi7I? 'SltTW? TOtl C??1 ^?7f nsr 

sfirs 'srft? i amt? f%f? RfaW? 5®t?l c?«n:'$ 
cw ws aw sjfc*# csm ?t? l CT^ttC? ? #1 
??7T it? *tf?5tfwl ff®T I (71 (TVfaSR CSV? 

(7PPPW sf>c*t? c^re? CTOF ^!7t *tf??t? TO? ?l7tfl®f, 

’srf^tiTt f% m? cwtos frost? ro?, fef? *rtt?? 

re®rt? ’jf’fftire f?> 'Site? CfTOS *?R ?1—In his zeal 





at 


for things in the sky he does not see what is 
at his feet—St? C’ttf— 

a fefftaw at?, 

'®rlr^ awfl ca c«t*pi fa*fta? <aprrt%'$wa ^tf 
care sotfafo cam i sfca? a^ts care sotfafe 
f»rre f®fa$ 'strata ^stwa c*f«rf=r i i tra witfa1%-s5trea 
cat sawta fa»rcaa atwi 'srwf^Pi 'Stre a? 
'swatarea i ®rjtfaf*a *rtetcaj artel ^ ^wlfswa 
irtare faatfaroa itai care ftatfacsa brtr ^s f%fSr 
are farea i cat care fa*tcaa atsraaatre'8 tfa art1% 
. area* sa i asatre f re ttfjrrea ®ntfirf%re srtaai 

Ca-a? Theorem *tf$, 'St? ^5^sf% C^OTt ?WTl I 

The angles at the base of an isocceles trian¬ 
gle are equal ; 

When two straight lines cut each other the 
opposite angles are equal ; 

The circle is bisected by ks diameter— at 
Theorem^f% C«t*j.Ft? anal I 

opt ’jfaat f% aaa , ®tca 'srfre, m w.3? 
, «rarte f% sm—re faare ca^prea 

cata afta? ata*n f%sr m i ffcfa fa^a a^area ca 



alto?? ?<? farrfa 


qfsrf pn t <£$ ’jfsift ®nn ^ftits— m$ sps ^it? 
^rrfw-^t?«i i i^nttn 4^1fafat ??at? 'sjtcw i 
<*& <rtttrp? , ?ft *rac?i <& »rf? c ti fa c?, 
’jfaft 'St? ^IfatM, ??t OT?®tOT? *?f§ i 

<4 stm ^c?? ^-fart? i ffa (ail ^-fatt? fa? 
fast? 6®ft® »fft? ?1 I falft? C’Ffa'S bf? ?jt*it? 
c?t i br?-?rHf?iTF ?t? fa?, "srfar m fa?, 
c?r <rf stm, <fa«n c«ft?- fa fa? <rr bsft ?c®n, 
c?r? ?ft? <Is?t ?c»n, >pra srs?* *pgfat? ?t®ri 
fassft?? ?rfW I <TttsrP3t <i)t fa fa?« ?*n ?t? C?, 

??? C«m? ?*HTH, fa ts§1 ??, Stnl *?fat fit?? 

• 

<$?? 4?faa fatwt? ' 5 t??i h?i ?fa, '$?? ?9ti ?t? c? 
fa fa <2f«m fatfa ftfa ?i? fat? ^t? »?fi? 

^ >farR ^?i?® C5t?fa®t? I 'SJ? 1 ® U) JT5K3; tf? 
?t??1 ?fa? i®r fat i 'St? «tt??l fat c? ^jfaa czm 
sr®T ?fa ?t?c® nfas ??—■«rt? ’jfaft c? ?^a?? 

«n? 'Sfa?—(Tit «F*T ??? Jft5 'G& sg?? 

??—®tWW? C?C*f CT?? (TlttTF fait? WSl 

C? ?tfat? *f*tt? 'S^ft? »}faft fafa? 'Sifts—^*t1 

c«n:?s?«R ?fa#t ’jfal? %t? *wt? ct? '$<r 
'ffa B5> t | 



c«t^ni *ra ca c*rfa^ta 

srr*r f%c»r^ ^EPWEafir—#fEa* atata bratfaa f&fwti- 
■rtew sRa* a*ti i #ta stth se® 5—fe*TtE3Fli>*i i 
f5r*itE^!fo’i5i «rrc?t c®tte*f ^jt*Tfc?r braEa^ 

'StfSlS «Rtf e^E^Sl—?E®1 C'fa'StEa* ’JSfl CW'S^n, 

’jEatf^E'ra at? caEa atgsft ctosti, cata cata ca^a 

sftf-PttWt aia?la aal—fl*T a«Wata f5f%«.5Tl- 
*Tf3 I CatE’ta aW fasta TOT, *f#tEaa CSaER ^ 
al fcRfaTaj C*Ea-*-fcaOTtfta ^TfEa ' C^tE’m f&f%«.3Tl 
aPTl ettffta ^EatE^f fWE’ftEa^’i <2W <2taea aE<R I 
’• a€ata f5faaai-*rtE®a awa ^ aai ataai f*E*ii- 
cafecaa ats c«tEa^ carats i fafa^ em cataai 
araar <r*r, catf a*ra« bra sEa «rrc^ ai, «t#tcaa caaEa 
cata^ atatfaa faacaa ajfeKaa aca^ cara aarra, 
’gaafE CaPt-faaTa e 1 a?Ea ?E*T ««tE5r Srtal _ 5tt “fftEiTa 
•4a fa ataEa c& Ptatfaa faaEaa ajfa«9*a 
aE^ES CStE’Rf Ptfa *WJ aca at f??a a?1 I 

caiaai srfEai ca f'acaa aaa swaai a%aa 

u 

’afapR aTaata ata-^tfaa^Eaa a«rt awa i at* at* 1 ! 
?m, artaaPi 4^1 «rat*t *e* cnre, artatEsa oter 
aEaj <aaa aaasfei '©a ^esttEW ca, ^aj; ay-pi aaafa 







O'© 

■STC«a ^5t5I ^f?1 ^attsRTl 'stt’W 'STtelttPlt'S 

5p?T5 *itfa i 3it5c^ *t#tora c*r *tf%*— 

'stu *m «m srrcfa i fta f®rf3r® 
wt'S'tft a^ssfta c«tc^ crWl aft c*r f%Pt awr 
brestPw cet^-f^'stn aron i car #®f*i 

«rfsn Prate? ct cwi c*ref»ra =rpr 

?m—vrn, ^'Sjfst "5TCsr<l ef'STa ; iTS? ; 

^3tf*or ; 'srTfft® '« sstarra f&fwri; jrarara 

^s]lf*f i 

St* *rrar <pj fra* %*Tftapfe^ ^<art 
a^cro i #tan am? fac*tat erffl *rttt *n 1 
f%3 ^ 55Wa *m *rai's sm? fe^ttcapifoaRr 
arm ct '5W5 ?nt rics mtt?, ?fa apt csoi to apt**i ?ce? 
ct, «m f5f%e.Ji?Ti>5i erf'® 'srM' <*>ra 

arm ^ «rtw« erne?? arspg fBf%«,^ «im*f 

■srspnt't arar sm?ati 'srt^s TOrata i ®rtcsr 

fk^tcap#’! »M«t <arpi aram—cafe *t*rafa aiar 
«t^® fBfa«.aicam mPK ’tfiwTa'stw c®mt mtc? i mure 
WTO? fafe? CWW ®t i S s tft CTat? apra «fwe. 

• f5f%e.*w?MC¥ ^f®?tfara *f*i«t* at^«j aparo ?a i 

<?# *f*rat fentcapfesi ae®tt?a,— 

“mratran «rta mar a^ caa-cafla arat mtfa *w 



f%wtc=ra *>& 

c*r 'srlfsr 'srfsrfa f»W «cn 

■W <5R*I 3F?f^—'*tRR ^ratai i * # * 

estate ^ott*ra caw '®rtft ’srwa *r% « 

f*W «py?rt#t ffef%e.^Ti a^cai—afr$ c?t% ai 
55, CT-aa^T C^t^ aRH aRWl 
srl—C^tst'Q «f 5 atf§W CWWl *n al f?W« 

*laf5I*f CWW1 Jfl I # *■ # 

i*rcT3 nfaa^fta « ®i&ta *m , =ttf^ '®rffla «sfe 
ftfafeRWR #Ru *lt*W aRWl I ^rtfsr CT ftaw *W r®Sa, 
o t faaw f&f%e.^i a^cai *fl i f&f%e?rfa m® ca 
attire ■®rtfsr atcal, caatre 'srtata *wj sea 

catkin wM—'®i fi\5i cMt attt a"*tc# «rtafa «rfa 
card's cata ataca ai i * * « 

artata a i aatcaa Jjre «rtfsr reta aare ca-aa aat 
srtare ataral, ca-aa aai erarea «rfa 
artatcal ai i * * * 

aaslaa «rtfa ^ *m «rcr<r$l Bare ntarai ^laa 
'srffsr can « artfsre vae. ajaafa Btatre nrfa i 
«rta afa lot *m 'st®?, asfaca artata «t«rre caa 
fw aai” 

<a^ aa«. *mwa arefaretpMfcaa afa «n^« ware 

i *lttW I 



c®tsai aft®-ata a rteaw l a ft CM at? fa*5at vital i 
vat®a 'srerss c®t& fta-^aaR atat aNta*) c®rfc^ #tc^ 
vita f®$ f®fa ^ ata^jaR fltaa ai— w at®a a«j®tt® 
’ft? ?at® cat sffftastw fisfa jr cata ca% atstar 
®tafscaa h sPlata f®fa a? 3% ®tatf a «w? cat aa 
^t® as c?t*fa as cat® fas®« stats 1 aft vrtasefiafla 
fatw* fsfawtaa vt®iwi cattafs vtai 4 t aa fv 
®at®a—-'$tsta ®ts ats tf®stta <0? a? ®ta fata 
ataata cartas aa®ta fia at 1 f®fa cs-csa fata catsa, 
cat cstat a?a a®t®l £rf®l$® .®tat?a—caataart* 
ataa-sprsf, faart-fw art® ! ata« ta® ss ®ta vcv 
aff® cEa>i ®tatsa ^at #ia ^t csalTa aaai <#?-a®j®i 
cat aaa aat® cata atai vat® s%a at® 1 

'atta^&'tafta aaa fa*ra va a^taa, ®aa ®ta ataal 
st*rt cs caatta f®fa 4®ti isaa a^ a aaa <Jtf®fci ®ta 
attaa ca ca-aaa sta wat®a faaa-fWa aa cEta a® 
rs 1 fatw atai c?*t ’ft? 4®ti wtaai fwa ®ta afta 
cat® faarf® ^fisatata «ita ®iaa fkatra^t® c®t® 
atfcltaa 1 fkatt3pffe*tt® f®fa ®ta 'srcstaa ataal 
wtfata stsra, “^tatca <a®ti a?a aa? at® <jptt® 
sta—a®a- fa® fata ®i sta wat® 'stf^fla—'wta 
vista atta cat aataa ata sta wtta®wtfsrsi 1” 




grot stwR stwR wot g*ot 

cm— c*ifc c*fa *w m to ^ *w#J rtrr- 
wtfanti *ig? fck*rl i *iw hwgsr ^nr«rr ROTwtfarai 
sot &oti *r*rr csot Hif*OTR grs i 

Hffl Gf“f GOT C*TR *flCTT C*RtCT H*Rt*l W?OT RRS 

^?ri i afR got ^s s? 5§t^t •sk hot 

4OT SHOT WRfH HROTH I GROT GROT OT15 
st%wj sstHss&R JMrij ®iiwwtfs5i sot ch& 
jp tc w r hw cot ot sroft i 4^®tOT <i?R cot 
ototr *rRi uoti ^iGRwtfe^R i 

$h> *jR ®*® wot ffim rotswirr ghotiR 

hoth i 8R ?j!ra <r 8R f%# wtwtwj #R cwhr1%gr 
wc*rr wtOTtfw ror hr i fw*R wtarOTR 'Rfirnf^ ftfw 
3OTH 8R HR fowft I us& lOTflGR RtOT ROTR- 
wtfen sstH-MfiRR wot r$ i 

tOThI <4^1 Rwft b®ft wr, wr 

HtwfHOTH Museum GRtCH muses SatH-lwOTS 
®rfq&f3ft GffRI «IOTW I HWm GRH S®tW-Gfft 
SGWH JROT’t—GSWfWf <£fT#tH aflWGR ffW H’WW 
35tH-Gf#t—-'WtGR muses OT1 SOT1 I 

^ fS^fiRitwid ot ot^i wfewft, ot^i «trrR 
*«irr WRWI, ^wjtotgr hwi grR wot <$w&i 

i 



s*ts bsft sw i ^ wfegftl wto TO*twwtf?8TO 
wt^cgft to farjfs i 

(TI-JOT ^roa c'si to, to ft —m wtcw <roi 

TOl ; 4 W 4 WTOI ^ WTWWtWTO TO wtWTO 

toto starts toi *n i to ott ^ toto «£fCTrtwsi 
toi, <4TOTft ?TO crot cTOr wtcs, 'stew 

fro 'Si to TOC'S toi i cw§ cw% wi CTO 
wtro tow wcsfrocrost i wtc*wtfffiTO wfecwftc'® 
ftf@* 9ma< 4*tft to to «Tt'§fwft fiw i 
ftfwa cwero ftfws ftrora ^ w^stcro ftcw feOTflflcw 
fte*m ^fi flw i cit wro wtcwwwtfOTi wto <owfei 

wfcrfsw «, cTOs ftc^ cTOs ^ ^ to 
TO fro TOC'S!, WtTO 'Stew CW^ ^43 TO«ltft TOW 
wa wfc^iftc's fro cto to i filtrate's 'srt^OT 
wwl TO CWtW TOC'S! TOI it TOW TOC'S! I TO TOTO 
TO it WTstfl CTOl ftftfl OTTO Slftt CWtCTOl 
'Stl C*&TOl W»OTO TOCTO I 

TOftTO 'SfOTT TO TO OTfl TO TO ^ TOft flw 
ft53ft-wt«rTO to C5cu ws cro? i wt cwTOl f &a l tvs 
fTOI CTO OTT-WTO? CTO 51WJTO IfTOtCW WTO TO 

CTO ctow— trews toj wSroifc to=t wtftftftwr i 





'ff^c ‘1 ftfwl ^ <tt #H «rtcf— 

spnrarei *fi?h i f%ft fim 
^ fe*R, it* *rc«ra> >nrft fpi, 1%$ 

**t, aif%*rf% *1 wl? ’PR? ct t* nftiwft ^c?r, f%ft 
fwtisrs >rt*rcT9, *lv** sat^-^w ^Psttatt* >rr«rct* 
*r$j* c*i* mr * 1 ^ «rtc*R i f*wrw* m 3 
fift CT tS^ W&* Jf'gst '8* fwt* $1 at*, <71^ 3* 
to* *sftSr Htftt* ftoft W.1& *3* bsift felCfJf I 
CtotWl C*t<tSS ®FfWl (3 'STtW^N '®rtC*f**tat*1 *>*T43r1 
bs#t **c® 'e^rtw i wm cwt*f arTR-arterf's ** i 
«rtCTf*totatCT? ef»lto Yankee ^Tt1% ^ I 

farrfa ®rf*t*i i&fto*tf*ito aretto 

*E*itS*t, “The technical Yankee of antiquity”— 
“fittffa to*wwi-b5ft-**l ^rri% i” sttffa 
totc*r* ^rff** cn *n ^sri «tWot srffl ' 5 rftf 

^5tl C*t*tOT* <2t*W i 

*?fwc** ce*>t* *t* f*c*l *t*r 3^3 <7rf* f’rai- 
fto&OTT *W St* fatSflCT * 3 t 5 R I ftt®?? §F»P*j; 



a^ata, fatata hihhi awi ca, cHatH®ta afacaa <2f*rr=r 
cafta Hiata «w f®fn <*M>t piMt* 33ft b$#t ^rattan, 
^*iata fra *rga> aaata wear i 
batata ®tfara ®tea <4a®Tw chMI ®wh tot 
<?T831 aCHl-l fapfatW ra aNala cw% ^i?lw m& 
ataataj-aai b$at aca i 
^atca atwTa ates fa aan aca ana 4t®n ca 
a<ata chmi gfa arcaea i fag 'swh ata w<n m ca 
cwHta ate^ra «sr hi ftw, ■sg^ta's «wh fa ®tt-^ 
area i ^hh fa aca cafan ata ch, a'fata c»rr*n $>fa 
aeat? fanl, ata aaHtfnt Hi gfa aCHCI ! cwfta c»tt«ti 
a<atra gfa aaca atwl fatal ®1 m aae® itacan 
hi i me uiHfta stsh « rafwa EHnata i alia 
c*cw nfra caac®« ^55 hj=ti hi 1 atwl feat »t®taH 
hhi-hwih 1 

• «*£ hh^Ih ’frs atwl atfaf*fRs*ica esta ntetenn 1 

atfafiifscaa «a ia ^ntf% 1 ata era a? ^fts® 

» 

faatfa^eH ■wla ftwwi 1 atwta 'srseatea fafn «<& 
stH’si-HHtaTeHH ata fratn 1 » 

ata c$i fni^R fag gjt&i hi nfra fa aia fstfn 
hhchh ca a<ata chmi gfa acacw fanl—at® fin ®fe 
atean 1 <& twin f®fn ^eaatca ®hih ra chc^ih i 



fassfta? WH1 8. 

^a^laa strain wear ^ta-ata j>t^ BPT-^ri fetta 
atat®^, a$t«. tafwa fta ®CTJ *t®t*Tl CT ' 4 « 4 fel w*r 
frfa cata? *tt® C’M I fagje. arcrcaa a® $ta ata >aaftl 
a®j ^stfa® sta fek»ri i catwtt ajfrta cata 
f®fa JT^ ®t*Oa C^Wa I ®ta 1 % fa’itta 
SOTl ca CT^ ®t«lja aTSTtaj f®fa 3Jti>a aa^rl aatata 
®at® *ttataa i 'attata ata <?& a^ti ®tat® ®tat® 
f®fa <§t®i cat*ia ca f®fa ^tsf ^ta-ata 'attaa i 

«rfat*a ^fta fta C^ ^WSta, Eureaka, 

Eureaka, C*ltaff, ,C*ttaf 5 a*tt® W *aC^tC?( CaW 
atarta faa& fro ^§*tf^®1 

'. caatta a*R 3 c^rtta^a arfarcH «Hf*faf®*i ®ta a'ga 
®taja ®ai wtfata atsa, “ , ®rtfar iyta a^at® fnr?t ca^ 
i>tta ata®rta 'aafa frta cat® atfaa&l «r«i *ft® can i 
5 ftn ntata OTtaa *tfaaW ai, ft® C*fe mt nfaattna 
®n feta cat® cafka fatata i ^®at° ca-®nfei ’it® 
can ®ta nfaatn ft® ntata ortaa nfaatn 

nt®ai atta i <«fe®tta 3^fe ai afntafe ntfa ®ta afaatn 
at? ®ta ntnattaa cafata faft§, n<®ta y 0 cat® 
cntai gfa ®tat^ f® ai 1” 

4 ®fel a® attar astata^tfa spar ®ai atm 1 ®tana ai®fei 
*it®ta catanlrs ntra sgsfrfet ®tn ^fata cereal stm 1 



<ii? to ^retros^ «ttfsr^i tot c^ nta c*tz*e *frs- 
crot i '$t?r»ra <n?^i *rM-fc$-?*?l ■ntn ctof ’®rfcwt? 
*rtc3r TOt csm crori ?c®ri ^ttfsr tot *tc? fro?c? 

\5t?*t? 'srtf^fsrf^ ^jct»? TOt? 'awe?? $tf>i ^sta bsft 

tocsr—^? nM ctW? 'srfir 4 ?n>i ^c^rt? i ^tot va^ 
wcto? f%ro> IwfTO ?c®rt, c^fT*tra ^t»i, ^rc’TTst 
*rt? TOiVtc?? bsft i 

•2TTOT CTtTO? 'TOltt TO <gf?t? TO5TM TOT *tC? CTOT 
c*f«ri ?c®ii i ^tot ?:?:*rt? T5t»tf>t srot c®T?t? sron 
cron ctoti c? c*rt*tra sror cst?t?? to rosfci tot to? 
ffcflfTOT, ?CTO? TSfafrl C®t?tC® 'St? fwi tot c?f?c? 
CTOI I '®t?*t? (TTtTO? ^Tjlft 05t?t? ?CT1 I CTOfl CTOT 

c? ortTO? '®t»n>) c®t?t?? to*t ?ts§i tot to? frosts^, 
^St? C5C? c?^t tot <n?t? to? crot f%i ?iCTO? 'TOnM 
cstro??^rostM totto? fTOSrfTOr, 'st? cs? ton 

VS?m ftsTOTO? 'etc? awt? TO? CTOT C? Sj^fct? f%f, 
?ic*ti croft? «ttre i 

9 

'3t? < t? 'srtt%f?f%*t c?Mt? 'sit? ?icnt? f?fro? , s(t?« 
f?f®s 'sto?? 'Tot fcsft ^c?, c? ^fro^a 
'srttTOPt? to to*t ?f?c? ?f?c? tot frow—^<?rf? 
croft? 'roitg^ ?"5*itf? ?tcto f?f»taras ?i rosTOf? 
CTtTO gf? to?c? i 



wwi 


e* 


®tfto nttow i «wl *it® ct« 
tor? «mt? =fto ^?t«n i 

fwto? ^ifirsrt'pf «sr wi «itf4to»t toe 
«n:^p *tcwii ^tori ^ >t? ’ttwrr? *tm, tor 
toto ^ tot ettol ?raw, a ■'ew!?Rf m 

fsftoRlt ®ft*T fc? ^WtfaT ©SR 

<£ *nfcn jto w ?? totto ?c*r c*r, toR 

’Sftf^fsrf®^ fesflf ^"Stl irrai tot Eureaka, Eureaka 
jRtre ?®ire fc&tow, c#r ?oti wtt3 j m 
«WK-totR? ( Physics ) SrirffR, Rt? (TjfiR fsSsfo 
. totR?tR^^?-5t^re<mtot3rrettor toPtt 
?*c?toR, srrto <rcs c?r, to^t *to-totsr 
<rWr ^TBOTl i 

RtF& ?C»rf5 C? Rlfato* (R-^OT? toR*H crot 
?f ?3-fsttol I aft^ *njOT5 «ttCst W3 to 

c*r?c®sr c? strain f?s ?r> *rc? «rtor c«tre 'stfa 

«tf? tot? ©jRRRR ?Rtf I *131 tot? srrSt *TtoRf 

©n? caw fm tot asfai *it«i? to fsrcsn i a^to 

/ 

f? care, ®n§t a^sto cfiT? ai a? ’rot bw to c^t 
CWt? nfesl m, CT JR 'SHI f%f* WRF51 srl I <4^ 
fto <rcaa*tl ^ta to cwto fawrc ct totca ®rtSflt 



?Nc*r, CT-fwfst^t dm f*m st? ?i 
duf-OT'S’Bl *tt«t?d>t ?t*it*r 4?t *rt$t? ■srtn <?& 'srepitc® 
?ra*rtf5f ?? ^sm, c?*W?? dwm *ft6SR c*itc«ra 
<2irtrfsR ??, <?f-?Wt? <i)?raH c^rnp fm fwi^ 
C*& 5RES *tt?t? I 
*r S-?S ?tFF lever, 'St? 

’6? «d? «i?ftfs? f^spr ?t? btc? •srtf^rf®^ ?t?rtw 
«rffi 0 F ?f? 'H?f?t? ?rf?pn ffos 

<it0R, 'si *c*i 'srrf^r »rtSi f«rc? ^ dm 

fwos *ttf?i 

?twi fen ^tftfsrfsc»i? *«n f?ftrs sra 
wbh, 'tro 5s>rf«ij 'srf’RTre mus 'sqffa ?f%.' 
sn 1 'BrMf^ ^t? ^?rs «ttc??—?t? 

^rt^tc^rj ?Wf5n c*tre 'srftt? srtetwwn «Rt?fcn 
*rr*rc? c^Fsfl c?ts *ttt?—si ?t®t t? ^fat? ?? 1 
c?t*rt55r csi, ss c*rf?s artm, 4sfei srtelwre cfot 
®?t*r ^■wcs 'srt? f% ^TbtW^ sri mm ?? ! 

“«rw, st$ ?cf ?t®i '5rtf%f%f®*5 snp ?ts? ^n 
st?ts »rMt*re v*Rt »tc? Jisfci ?a bsft ?j?t*R i 
?S§t? ?1BT SOTl Endless Screw—3t*Tl 
®ffltS? «t«t? fetH-^T'srs ^Ffw? 4?t 
'Sffa?! «Tfsre *Ft? psifl 1 *T|Sf ^tfel 



fasftaa aaaai 


88 


catata Bfafaa ac* sa ’TjtB-cf'eal cmstaa« 

C \ 

sTf-^rfsT atarm i ^afastta <*& 5^1 fwfaa bsfl ca, 
af? faca i>tat*& *TitB'? 5 OTi cmata Btafoa *rfr?f 
«tw ®ttsr fata mscm—'ma <$a <aai>i ^tw c*tcatc=it?r 
ma ata BtafssiM ’fare m?ra aarm—'at? <?& 
Btafc-catata aca ata fafaca bn msroi i aaft 
^afa £$ft ca 'srfaata a; a *?jt®«f»r stafoa itcaa 
awj fata ^ca *p 'sitara—calcar aaBfta End¬ 
less Screw am aa i <iit acaa atatcaj mtfafafea 
ata ifiafri af? at? cfoa cafata facaa fa aaa 
aiafaTta ataatai cata wtatw d>ca m?a maftai 
. carsmta i 

aaa mfafarea a*r Btfafata f%a *ivsm ssaa 
#ta tow 4a asl-fa*rf% afom i calat aa i i*ct 
faatfa&a atm maw aacm i catatacaa aca faal- 
fa^aat%aa *sa matta caw cm i 

cataacaa caa-ata^ fia maa <sr° mcaa ar aj ^aa 
as as catsrt-s fla i faatfa^caa atm faaa aca 
mala mfafafkaa *aaat*m acaa i awcaa ama 
am aaata to mfafaf^ as as maa-cttsi ^a’ 
aaa as bsft aacaa i ^ acaa atatcaj *rraa-f c? 
faatfa^caa bwal catatacwa catcai ^faca fare 



e« 'srtfaftfvi 

sit'nc^n, Btafaa cata aaaj *tt«ta <*ct ®twa fo®- 
cHi%cae’$ 3 ^® aca far® srtarai i 

catalacaa «r*ft^ caataf® atmf*i aa adi> bra 
faca faatfala *tara -stm aac*ia i *fata <2fm 
aral fafa fo®wa aw faraa, ca§ caa ; atfafaf®Jira 
Cota's aaa 'atata at ata i ^lfafa(®caa >£tf®ata 
a*M attafota < 5 t*t aaal srtataa i 

*rara aaa “rsparaa fowl <2tca*f atare, 'ataata 
fe^ta ^taa-c'et^il fosstfaa 'atfafafea wa aatsa 
atta tsall wds fata atfat® wta cad sotfafaa ^alt 
a^a ®a '®tafe*ia i 

*saa*t £a® 4 ta cata ^ali gt®i, atfat® ata fa 

ata adts i fowaa ataj ^awa f%®stai aatai, 

o®lata ata fa ^ifafaFfo ? 

cata« cal i 'atata ®tai fwtal aatal, 

catata ata fa atf^faf®^ ? 

« 

atfafaf^a wa fa^ta att—^ali a^a ataa aarta 
wa tta aata cata atats i fafa faas* ata atsta, 
4 a§ at^t's, ^aa faa^ atai al*i 

^csfin® fowl lt®ttai ai—atai^fafaf^ca— 
®rat®a £faa aaatad fosstfaata ^at® fafa ®tta 
wi ata Bta caa i 



fasten srsrni 


8<5» 

atlWl W twr C^Rt5 ttsf SR 

WCWI 

ua^ifii ^f%csrc ct, *m ffre *nrtf^5 
PF31 ra, '$«R 3fa ?ROT1 'S*R <M %( 
witfti%? *r^r cwi-feaj up*cpf areal ?a i 

*tfSpit*l tawfftcPR c»f?-«t*tc?t<r **1 rafk*R I 
antftf®, ffemffa as-fasstwa H%?nT»ra ^mr 
«rff%fa%*ra hr fewfa Htfe* etra i ptshr aa- 

faeflW* f%f^ ®H*F I WTTfsff^ CH-*KC*t* ^TtrfC^J 
fp[f%S fStPFt^ *Pft3?fa RtWH 1% *3—■’®1 'S(tf%W® J I 
iphi pfr hr i Rfcnf^F 's^r?? fifRfa* 
fjRwe t%fSr rwor fra fracsn i <at#R ratc*r 

infinitesimal calculesilH 3J5H1 f®fj$ HRRH I 

®tlf%fs[fc?ra <2ff%*R ftc*tT5 CH f%f% C^TSTH 

btSSffpR fHPR Hi m 'SttfpRtH PFCraH—CWH Cat 

hh ^ srtfra hi b®tt ra« cran i 



*nw ttflrc®? wzr 'srfsnrl 
JlW«, SflSf* *tf?f5<$ i t^&® @irf5rf%? 

^ c^tm —jctj £OT RWtft ! «rtw« 
Bf^S I tfcfifflS* JTt’T SftCT 31—SffiCa KW3 
CTf3« fCSRf 5t3T C3t I SOtfaf®* JOT>1 OTt«lt3 WSTil 

jot «rfi:*ra *ra «rw «ioti ct ’sot «itwf®t ftOT ^ 
c*rre fjrffs ^f%, em ttf?p® *tfa*t?r@tCT 

i wiC3* star ! ®rtc?sr, ftft w sfjtfsrfo# 
srtoit '*'5 *tt3, 'srhttcOT ®ot tfcfffre* @Wl 
c«rre k) 3 &i 9f?r i csOTi tsw sir® «rhrar cv 
srrtfjrf^ >2tf® Kit JttwOT srf® ?itfir i 
firtPRr ?rtwi ti^nffa f*r>ro fwt«w ttfi 5 ® i spjtftf% 
toi sW tc^rffa® i Kj^fwsr f%f3r ttfjpsFF 

fsfS5t>n ^c?r—■ot <r$t3® tnrra sotftf® c*t«rt 31 $ srt ? 

ttfsFS ftcgfe®^ There is no royal road to 
Geometry SFJtftf® C»OTt3 SOT 'SfWtfl C*tH Slspfft 

^j^rsi C3t! Kit ^jt*tt?t >rrefi 'srfwtsm? kiwt 
hrSstft^ KW TrWtS f*lC*OT3 CT, $OT *rft TtWl tt»rat 
at <2fsf ^?OT1 atfOT flw-wi 'stot 

•3tt, WX CT *tWfa ®OT OT, Jft? «ltC5 

sot i t ^f SOT ? #OT jpsot ts? Kit|^ wffl a f®f=r 

'STOTWfferta fT4fwr®OT C«OT 5§t3 «[#3 3OT3 I 





®mes? c? ?? ?*tw «iwm «rf«(Tte^ ?t^e? 

^tstf?? fsrae? ?h>, 'stew? ^rtsnn ?ft, ^itffs? ?fcri 

—c*re? ??, fw? «rt? ?tf? i 'srmew? <xi??t?'« *nrW 

?i?e? wt? c?*ri ^j §kf—fwe?? qri g it a l jf«ift se? 

■*rtcsg—’®rt?t? 'siffiew? c^tw'8 R3?fs ?i fk? ??? 

^ 'gc? _?teHi—*rot? m^rfe? ’jfaft sc? <srt?es> 1 

'Sit?t? 6tW >$e? C?t W 4 lC^ ' 5 rtt®n fweBg 1 < 4 ?f? 

?e? fro? ?? ?ts, ?tes? ?? for, &tw *rr? *tfr ^k? 

Rt? ?tess—^ew? «s& «k Rt? , ®R?-?t'e?te? 'srm?i 

* 

c?t? ?es| ?t«rl fos ?tf? ?11 stew? Rt*Rtew? 
fose? st?i 'site? ?t?, ?*rq ?? 'sitcni, ?*Re 
5 ? 'spot? 1 

wfs ?tsrt? ??? ?e? ^?f?s? *gn feck? «rr? ^ 
ffete?—?ft?p? ?ch CSFR's for epst ?tn fa—c?? 
<*r? ??— c?r c? Rtww cwffle? 
se? ?t?— c?r c? se? c?e?—?te*rt ?e? ?t? 
<s?te*ri-?Rt 15 ? c?r^ ?! 'st? Rte?l ^s ^p? m?— 
, sit? <&& ?i ftew? Rfesn «as c?t?? ? 

st???, c?eR 4?for 'srt?te*t? fwc? ccc? cse?,. 
arfsfwe?? Rtwi-rW? c?*n cw?es cw?es, wpc? 
?t? RsstssiRI c?R vfse?? ?e? -sra rk&fot, ?fsj^ 



f*t*n 7 *tffl 5 0175 mfsfen 


es 

751—755 355 55 ? f% f55755 57*t f?755 *15 5tfi?, 
5lf35 *15 f?5 575? ? C5f?5 5t*f75< 575 <2fff55 3^ 

55^ Wl55l5 WT 5 ® 355>1 «[ff^t5l 3751—C5^ f?5^ 
5751 f5Sil755 SPJT—C5*5 51, <2ff f55 W 55^, 55^ 
f555 5fl5t^ 5751 f555l755 >2155 5l?f I 

C5f555t5 5ft{755 557? <2fff55 3^ 555^ <21575 
C5t75 *175—C6t755 5t575 <35 era f5Tt555 *Tf55s5 
'5f5T «Tf5 f%^ f?5j 51 | ^75 5151 5>t* '5153 

55751—sjpfr? f ?75 era, 5151 555 fop 55751—'wit 

^5 5373 5f755 <2155 ^355 5«5# 3l5tf55 I 
535 33*ttf5 f?5 51 I *1#W 55515 8F5T <35 

55 55 5ll5751>#1e f?5 51 I 555 5t5l C5tC5 51 C53751 
5f73^ 5% 575 515(751 I <«d '31515 '33 515 CT73, 

5l7W5 515*11 5751, ^JlM *J57? I 5l5 *jf5fl C5l f"?5 
5751 317?—755 51, 5151 C5^1 <21573* 753751—55^ 
751 f35 ! 51^ 5151 35W'®175 <3 <2(t»f5 ^55 ft? 55751 
C5, 3151755 *}f55t f?5 573317?, ^15^1 35555 *233 
ff5 737? *tf*65 f?7? *}f3ft7? <2t?f3»1 575 57=17? I 
3^5175 f?$jfiR 553l5 55,315 tfl?53 75l7?5 575 3^ 
etT^m 3t5 3?1>1 ^55 3751—3^ C51 575 *1175 C5 
f37?^ *lf*65 737? *233f*f7? 3l3fti5 575 67517? 3l5 C5& 
'5150755 555 sj*J ft? 3?5l33l75| 35fT5 3t7? I 



Rwic-rn spwi 


< 2 tc?? >ro>r fa 

*wn c*t fafra f%fsr am 4^1 fossTfR? ^*!j stfafci 
^RTCtt CB^I ^t?H, tft RR ?t®Tl f*NtW1*1»l I fafa 
5RC5 wte't ^t?fk*rc <si fan^nwt 
R1 4?? tft #faR *rroe fam faf bfW wfa i 
4 ^j>f wm Rtn ct, fafa fasnrer fatR 
awiM C’rm-Rftfa affair! rsoh i fafa *ri f*w 

fatfSR, ^1 Cfl’lPt ^ ’ffafatfS^ OTSSl ?F5l—CTTO 

$fo srTOi fam fafl wtw sri i *it^J^if 5 r® »ro 

ft? fa*R fT«*(f% ff5T 4^ SrJtfafal^s'Q fafa 
>I5PS1 *Rnrt%5 ^1<R i 

f^fsitww^ RC?IR CT, 7 ^T 'SFSffc^ C«IW 
•jfafto stfsfap *ffeR c i ri—^ j 4 *f ^trwfrst 

fa?r sen 'stfre i ^fsift, i«f, m? siffa .a? yjfins 

«Hffa*l CWttSg I 

fag 4 ^ fastis? «faii fat 

cr— 4^ fat-arorfcs? 4Rfci farti> 'stfsrj e 

«rfcn m Ettfa? *?faff, 5 $, j$j, 

sisrsT, an^fa <2mi 4?fas i 3$j ?oti c?$ 'srft;-^? 
«tfafai i «rfa (Tit «ffir$ce? Btfattar 4^ RW <5tt?H 
wwfa! ^fht ?tro? 'stw «lw w?r i 



f*WtCTWn CTO 

f*rsTOt?ttH? *t? ^crh c?n^i i tor «tt£R 
dfto?? rrsr *p ?? i €t? w? hr c$R ?1 
C?T? 3 ? RCHCR RtCHl I $t? «R HR TO 1 HOTt>R I 
TOF&R Cffe HH?Rt? ^?RCH? C?-f*tRl fTOH, «1 H?Rtft 

hh^ tou *111 rn mrttem fist? rtoh 
« wt f?stc? tf? fjR^Tssl toi i fare f%ror? 

^tarf Rfrofi'® to tot? toj frorR r?crh i 

TORjICH? H? CTO f 2 R f*ra fTOH, CTfcfcl I «?*? 

n? fefH <sFR wR to HRtm apw tor <n?t 
HR 1 ®iR R^R TO Rt?t? aflcR fro 4 RT >1 fR 
<2rt%it1 R?RR I ^[% ^f%?TO Plato? Academy 
?CR f??]R I 1<RR CTO RCHR f?TR Rt? nftS’S CRtR 
iSRRh C?f?C?flR I 

C?tcfrt? <& f??TR Academy? ??TO CRH1 f?R, 
Let none enter here, who is not acquainted with 
geometry— C? $rJtf?f% WTCH =Tl, CH (7R RRt? 

<tfe tjJCR? W?W1 HI Htft? I ^ CTO C?*f C?TRT 
HR C? CH-HH? CRTO WJTfHfTO R’SHffH ?? HRR1 

froflR i cacfct? to .at??i— cr^ wwl h?—R f?ft 

’hI CR^ CW?^ 5 l H? I ^J HHR « RRf? s #'S C?CR 
fg t Rt ? TO , }f*tftCH -SHffR? R?Cf ! fRTg CRH C? 
sjfr 'Si TO *1 ffcfH fHaR? R ?05 *ttt?H fH I 



smell 

'It?! ?i ?t?*ti si ^ <?i«n «ipp»i ??j 
c«tc* srffl ?t?i cstE^t f??EW?, 'as i prft ; rPf ?e? 

<JJ*®r? CSTl^ 3?i-C*E3r 'SltSfS ?E? etc® ?tl I C*f? 

?e? om, stE* ?s ?e? *e? ??? HKfE* fa? erf's?! 
?fa?, s*r ??t^ tufa's ?e? cwe? c? CTt^ ^d 
??E®Tl I ?Jt*tt? fa ? ^d C? ??t$E* CSE* ?a* c?, 

c? 'srt?'® ?e? ^-c^E3r faijssr ?c? «rfa?t? *pri ^ 

CT? ^S <HE*I SfE* wf f?E? erf? | fa? c?c? c? 
fteftSf^? tt]j? ?E?J <41^1 faE? ?E? faE?? ; 
if ?E-Q? srft’Tt? ®rf??t? *S*©E*rt C&’fel *t*T>t ?t«Tl 
faES I CSfJtfs* C?fc fasttES fa^t? ?E?E§ I 

CSfal ??E«f^ «i5?f? <P?ES *ftE?1 C? (A *f?-?*?Rl I 

st?*t? (£n®R <slfa *ffb^ T>tspsft i faf? (<ic? 'it? 

'SltE’ierf? *lfQSE?? C6E? *CT* C?% ME??^ *E? ?ESR C?, 
ejfaft? &5? S ?fa«l <2ff3 i srfeptE*f? fes? fa? fffas fa? 
?fa epE? ft* 4 *^ faE? faffas I 'Si C«IE* fafa fa? 
SR?? C? ejfaft *rf? ?5fa ?Efa Si SE*T Cfap£|Eim 
fS?*1? <515? «rt*Efa fa* i c? swgllt 'btTbf fafaw? fa«rt? 
'S*tE? 'fafa, ’Jmt ?fa ?5fa SEfa, si 5ER *E?? ?1? 

<ie? ot? 1 c?csi c? sr^g^t ’m fa* ?e? fa?Ef i si 

?*R OTfa ?t? fa—'Sfa ejfeifl ?5fa ??—ejfaft *5fa I 



€0 


f*NtCTWl <?tW 4^*1 


<r '5tE®ri sts «rta <iranM wft <£fsrt«i 
(?R i <r, tofW? or, f%*1 

ot f6»i fcfgr® cttsi ws, ot«c«ti sc*rl <f^c<=a 
i *rfw btosi, 'si toi, c^r cww 

'stlWl C5tT*R ’TlTOf C'Ptff, faroi CTOi c*rc>R, 

*ltft« ^ *rRft fetC 1 ® *tt?F5i sri—f%3l &g fTOF 
ctfisl f&n RWfcs^ 'srRt? ^iR-nscsi m i 

fpl ^CSTl ' 5 'fe CTO I wtqw 

^ f*WlW «}ft-C*f®* faTOS TOt I 

<& <jft-«fapp faros- dfa *t’ tot «jra 
stoss 'srf^w cTOf 5TO toi otr toi i *rtRt ^ 
csrr^F rorfa rortsr rotfa ^rore s?r ?rKft 
roifa crowt? crop n& csM’ tott 

Rfa C^fc Sf’JTtS fa i 

srarfat? aits « tor uafa^t^fa 
tot 'sTOrroffesl *ttot ^ afa «ifs'$ fwc®rsr i 
^faft cto* Siw « ^ *trora 1 % ^rytrre tjpr R*frs, 
^i fa?t toiR mw fafa^ row' 4^1 fosstfa? cer>i 
‘ ^>c?r i it& sitffarosr *t«r fsr?fa*i *is ^i form 
CTO'S witfa fist sr|, sro frora *HT fan 

StOT* m ®wj to srrtfafa* TOtcm f 5 ?? tor cn 





«8 

rar c«ipf *r® ftn, sst? i& if •©‘t ss 
=^j c«tre «rafr® i «rf>CT 53? ©ts *re © e i </$% 
*jra i c«ntW©*T to ^ f®ft , ®rft <iw>t 
fwfpg «rft>R c*t irfw *i^ 0 ^ ^j *ft*rwff 5 t ?rWi *rft, 
'siWff? *tf?lf«f ©PI *tfF* I 


«m^wtf$^rtr® »ii*wM fspR.* 

<St* =rTsr 5Wi—<fflrt^f«if5^ i to© f©ftt <wr 
^fsrft? *if?lft ^TWIH i£l©tl b*53tf*RF CP&t <fpi ®iprf- 
*rtft sir«j?t ©t^RFtfl «flprc i '»iitTOrr&gt?i 


ft«tTf© >St^»ft 5 Tm sHtwsktt «wi ■strofw flpW i 
<jm& f©ft ctWi ©PI - 4 >HOT t«,PR( fare *Jt®ffi© 
W©*f I <ilt®Tre ^t*t- 5 fPf?T 'e*R fwi TO© TO® 
f©fo to®w ct *r®t f©ft , ®i'3m ©®t *ff*F*i- 

!f^t ^ ©fill Pf«TI *rfil, «Tfit Pit urn t©3 
©firfirt *bi 'srfw i Pit pie© ©ft *rTa*tl ?E*n 
pt <jf«ift ft*Rit prfitirfii >ro f®fir *rf? <at?i^r ©tE 5 * 
pIWi c^pi cte© *tTacyif, ©T?En <il©ffa ^W?I <ilt 
«rtE©©srtfaniTE©t f©Pi 'srfitE© *rfitE® 3 i i 

’jfSlft prfil tilt f5rets ft© ©Eil, f©ft ©I© 
•srt*t©r© we© snTftf®© ©firfiu 1 ©e®h i csm W® 



f*wiPtW»T cro 


« 

Sfftstl C*t TOtC®> TOT, C>^ W&* 

wcro TOt ctot Boffarro TOtcij TO toI TO 
CT, TO>fa TOft TO | 

•sfcfm TOfaft ^tCTwtfsei cto 
tot 4^i>i towi ctor—toj^t TO fro 

CWTOW CT <t\» *Tt^T I TOTO <F (3 CTTOTC ^ 

ctoi totowtSttots crow ^j %i, TOsTOr TO 

S f®<5?t 'STO ^J TOCS I CT^ CTOF STJtftfTO TOTOJ 
fTO TO TOCTO CS CTO«n>1 CTO 'ilCTOH TOt«. 

<15.0 ifl^T, OTM TOT! TOj< f3T>fa S» TOTO 4ft TO I 

^ « 

^toT“ *jf5iTO TOf*f tot! n»X4»=5.'i>e»® *rft*r i 
♦ffalfa TO®r sc^s ?.©,«i®o vrtt^r i ctoto cTO^ 
*rawtf®> fl»i srt,c*i *m toto TOtotfs TOI to ffros 
TO ns i TOTOTO to tot firi^® c^Ft^t TOfsape 
ft»l sfl I f®f3[ TOCTO C3 TO«TO 'TOTTOrtfeTO 

fa sfro to, fa§ wfro-’fft fsre, toct sro f®ft 
fsr{® , j1tTO TOfa to toc® tocto i 

TO? C®tTOl 4TO3TO TOI CT «TO WW TO5 

®TO 'TOTS TOTO ^fTO TO§, STftjraTOr cTO^ 
%l Hi I TO TON TOC® CTO^ 051 TO 1 

<2f<ro^ to® hto, c^tfro c^ fiftftsi to 3®t*rafs»i 





Sf1 4?S ?® blSSlft^ ^fit? 

f?si <>n I C? ^atl jrf%, f%^ C^ ?t5? C®MW? ^ 
ifl^i 5?«n xt? ?r*rt® ?t? ct, srtsrai a c^'s 

f??t? 4®fri ?M??i ®tt? inwst <4®?t?5tt? ?? »i®t® 
*rtt—‘Sttfto |ct? stem ®i c*tt®i ?i i c*fti c? 
^®f? ^«ri, ^i «rtt c®t??t «rwtt ?rar® 

*ft?c? »n i «t? sotfaf® f*wt® 5t« i ?^? 
c?t?s ^fk$? f?*rts# 'gf? wrffsrf®? 

C'twf^ iffSR fs»r, w 

SOtftf®? *R W1 ofa fttOT® «3® qfOTt? 
*A*fet? »t? 4®i>l *rf®rf? fs*r sri i ?sret? f?*nr 

??® aftt?? *tfe®?1 WfaE®?, ®®®«t*tl 5?® 

fipfc?? *ffe®?i wt^t®?; dfft?? ^rcxre 5?® ?? *tfe® 
®i «rf?t®? sn—<iprfsr 4wrt?c®n ®tt? 

381? f f®t? f??I | f^ig ?®? 5t#t® 
5®tOTl Sift fTOI f%5at^t ?1®t® ’lit? sfl i 

?f? •2tf®sit? ?t®fri *tt® ?tc<F uppiwta, %t? stKtijt 
•oft® «m^F 'sit? ®i ?t®rsrf? ®ft® <2tf®?t 

?®n ?t? ^rt ; 5 !®-*fH-?? «w-«t^5jsr £?St CWtR 
«rr®?t? ?ftl ft® cn^tTR ?f*rc? «n^i wtgff ?*ft 

??, ®*ft «tft?1 ?f®t «tf®?i i 

?t®-^-‘«ftftfwi-®tft-s®tftl 4tf®?t? ?® <stt#ft 





Rfficra fl^ % stcsrl i 4^ 4^ yp\ 4^ 
^ vW®R C5Tf^ VSIPTOR, ftft 5tf3fHWfa-Wft**1 4 1 
ftfeir frofSr& , @t« ^i^WBr *rrfwra ^fwra 

^<FT>1 7R5J tSfR^TR ^5 <OT TO? <JCTOR i #ri 
*OT flC*R ^c*rt ^rWOT Ssfa-^h TOW I 
fnii srtfR ^Tc^r 4t srr ^tc<i srts&ro ^nra 
SSfa-^Tf^RtC^ dRRWfa ^tfe^ 5StlFR 

c?fft sw* ^t=r *tfroa fror 

CSftfH <5|<fl >rffcj^ SfTO®3 *rawt w i ^crflw 
C 3 ^ SRTt^SFTOra TO* Systematizer of knowledge. 
<2Tt#fa ^pi $J?TfC*t ^RtS;^ 5 * ^C 5 * ^ 

^riT^f^l ^TOR I f®Rl ^t? 'Q 

ftsitC’R f&^T*fWr^ <4^ ?l?R^tC<T <4^3T 4^s 

^iw trow wtsrcffl *rto i 

*rt$ ? fifftwnra cot's iirftfefeOTi <*fe ^iw 

*reF5fa cinr wtft i 

TO 1 •(TOST 

w'jrfafa «ir8 rw ^firaifefl wr<5R*i ^fc?r i 
f^rsi crowt* stJtfrosTOR 3twl 

< 2 ^ Rrf*n:*R ^-fst^eTR* f^R i fro? 

(TPP^T^ *TR3 f*RRF flc*R I 

f^tTOF Sftftpt ^t 5 ! ^C«R, £OT *Caflft 





t\r 

FF OR Theoretical science FssF, FF 

FFtraj Fff^Ff ff ®rFl ff i c-fff «f 

F**tt2f, *FT<fwl, CWlFftsaF I FH?!^ 5OTI Prac¬ 
tical science <F WftFF Fra! (FF'S «9Fn>1 f%f 

bsft ffi fF fi fF «fFti fM«. trap® Fit? cfff 
ff 'sFfIfTF;, *rf#tF-^F twtF i 

•j-'SF 'Sj’frs. Biology FTO v£if^5t <£CT «FF 
FCSR CF FFtEFF sfe #tFF-4F FraF ^F « fF? 

<«fstM T53 *rfq? 'srttf i FFtraF raraF fc^tj <fff «q^i 

*f% Fttf CF CF Fwt 'St? Ftstfr F(<2tF F^F CFF I 
Zoology F<te. mm 'fTcfffi ftra 
• ftF <2jsrfsr® f®Ffi> c»t%'»tn ffcff i <2ff 'etraF ff 

^FTl (1) Records of Animals—'TO WF <#|FF-Ft3rl 

Fra FFFl«tra <$t 'Ftrar ffi srara; 

fttflF 'StC’RT FF ?CFl (2) On the Parts of Animals, 

(at fF*trat towf «w <2(^j5f « wrraF f5p?ti ffft 

FFCT FfCFt&Fl FTFCSF; ftF «F ^FTl (3) On the 
generations of animals CFFF ^CF TOCWF F‘*f 
FF (Ft Fm iflt fFTStCF FtCFtBFl FSIFCSF I ftfF 

*ft5rati Ffts to? srfi ton? FscFFstra? Fra FtcFtssn 
?rraraF 'SFt'TO? ratras? ^ra '®tra? rara? f$sf 
ffcs FWe. , ®tra ®§F f<4f ^raF i to^f fscfs 



f*i«rrc!tt?rt j T c<w 


«» 

ct *rc m f*trsrf?, 

®sffe ctfWR HTfwfa *rR i 

fpfa, srRrtT®, 55-^, <£p?fk® 

f %5 fl®r, c®rrtf®fwfn ^l 
f f^f mt *rfn sri 1 

'srarr® dW *ify®w?t sr® ft’itfa 

C*t 6 t# <Rff*re ^nww, *rft^ HtWi element ^1%, 

srfwt, spn, 'srst <*& ®t?it>t c*rlf*RF 

’jfspffa w ^ 1 <« ■src«tj ?f%*i ?pFwa csra 

®tf% vfl 5 R 'Si W!^I fjrsra I f-f*t-S^ 3 OTI 

w^tc«?t C 4 *^ 1 «rtns ^ w*t 

^ feck 1 ? 1 «at ^fWt ®rerfa CTtf^r^ 
*wtt«fa c&ra , ®t#t ^enm wrar, >rrs 
c^stf^j’r ?pr ^ int »ws '©sp'eta ^ 
fare HWrfa wrc? ^iT’ifsr sra Htt? i c^wcai 
«}f«tfl cn srorfo*! ^res—® i ?r® ntc? sii—tar 
^farftc^F < 2 fwfVi ww—CTkfet w sc® *itcs i 
tt* Jr® *tf«® cnfa ^-c^fai^ ’ra?t? fart* 

^HC®* ^TE*, *W ii|fan>t?r#»l O^RH *F3E*R CV, ’jfsift 

faf^WtES* C^S C*6 cq®fo <2ft, ,'sreitw SK33 *® 
’jwra stitfa^ ^tf, 4faifet#tE*ir ^«rt c^ fait* 
®<ie*i hi 1 



sg£9| f^g§t=r 


Brtot? efts <*rac*tl w?r i tot ■ «ittoF- 
wtfssl ctoto?i "stfwt?^ 3 ? i tor to .sto? 
CHto? f’t'8 WR ?t? tore® to? i d^or-T »at 
toor? hr?* ho? !5 rfc«i4er1tSr?il—or *r^? <*ref*H 
ftoTH-Ht*to c^s to—'stft's cnt?R ton ?ot 
tor?® totorl i 

ertflH orrto?i Httoi, ttoH toRlf®, toj- 
nfo tottor *J? to to ; to torcto tort? 
c? tot totto to?to5i hi I ^sttoor? ws hsa- 
to tor? hot toon, ftorcto h^s ?rs wi tor? 
hot apsitc^t, ttfattor? h® ®tot? hot 

vton—■j#ito terror? h® ft? wr«ft=rf^p <*noti— 
to <tot totH-s&to to? torn hi i ®tcw? hot 
hi w^rtori toto, hi w^rtori brsstto i 

H$H *rfto ^JtTHHf? C?tHtH?1 ®HH f??tt ?1®rJ H? 

®f? ^ 44 tortsrjf ^ toto i wot? h? he h? 
cto ®hh Htwj-nkH? tort? tot to 4?t totor? 
or totr? ho? ?tto&JH? ntto cto , ®rtw, cot to 
or is* ort totott- ^? srftowft cto 
BFJiat?? tofton i ®t? to ?orl tototn i ton 
torn or ftft? h? c&c? h? 4f@#ito i : 



snri bm?* srrar ?t^i bsfl 

?p?n 51 %; siffii '®*ra cti bsft wi 5t%, ^ stf- 

fspft'i 'snrMrnr ?%— caw^iil ®t% 4 *rc 

forra *i5 fl®i 1 cstsrR >rat% <*w- 

^t^rfst^R, We need as many engineers as 
possible. 

fHs*ra> srjrftt? >tt«w *rsre% f^fwf*r ®^t- 
>2^*1 1 <st?i ?p?ra «rww^ f%nrc f%f% «rRi 

<r% 1 "S^fVfwi >rTOi *tt$«n :9 f%fa 
?% ?ri ^?r 1 c>t% ^ ,<nj gnrrm i«if%- 

fwt? «wtj sr? %rfre ^tjws snt 1 

fetfertR st^i , srt? 5WH csprR brsrrftRR srtsf 
flt*R®tnr%ra*rnrr*tj 1 ^<fwr?itr ?c®n, Pliny the 
Elder—%fR ** Wltfl Sf’Jf.sr^t ^C?R <iflR 

Natural History f%3l% SPS-SRlR ^C<R I 

4% m «&« %*<r c«iw «rt?re 

?m sr*ir, f fwM, ^rsi, 

^-^ 1 , tn^ £p?f% to faro fra ^s^toi 4% 
f%»fjl^ %f^tm f%f*tro «rtro 1 <n% %fwmr?r 

■ r*ri? ‘‘Tf'Q^n *rR 1 

fafSrc sjj-^sri 55? < 3 rffl«m 1 c\rwi f%^- 
frotnra RTtj’Wnra ^rt^fR ft*5$% 1 ct-<tr 

*V 



f%sf%T!7Rr 5R«3t 

N, 

?m *mt—■fstfsr w*w *ff**Tait *r$ra ^ i 

«Ofje.*ftOT[ ®W*I OTFlt tTa fosatfsTC^H *R 5SpST 

•s 

&St*fl I f%ft 1% CT ’rW«.'ettTl%ft 

cwh, ^rMfati 1% ! f«ft (?it 'srf%-&r*rtff 

ftfe ftt* t<if?rra 5irc?rc f%$ <7it ^fa«i 'sraje,*it^ 

' *\ 

fosstfin^H *rcw wffa *rot ft^a fwrt i 
^oq^J c*r hrerfftm ^«ri ^*t1%—ffo srfa 
?pti, ?otc5w i S5C* ^Tf%r® orWir fe*n sd i 
f%fir (Tit 5R CK5 ^5 flf%^<P fe*R 4?; 

fsfwiMtaj ct *3^ <T5r| ^zh *rfa, 'el 

m$Pi *ttrs u?itPi?fBf%«.'sii-fwfij ft3n:w^ i 

it raffl^HTtWI ^tSTTPTSf 'SPTSJ *t*f, SR £P?f% 
«Ftfet 'Still '®rf3FhS STB <£TC '®M?r RtHtSfJ 'Q <£tf%&1 
affront *rst qto* <tet *33 'srtw t 

it^ttw cjWw rh i^ti ^«n <rsri stnr 1 ,- 
m i ct ss*n Rtfretr ■« apc»t <£t?r fgr i 

cart^tn ft&Tsmwn f%5tonr arc*f 

$«stir ’Tsi c*tre wiR& <i^ jtjjt jpstTtera *?f§ 
$tsfl i ^stwait Tt*t afclR i ertfft <affa 'ecarfflsnri %r 
cntefipp i ^fsrcri c*fh5f®re«fa cRtsrs? ftratft 
f|t®w i qt# <taf ■stFfawi »R'3t ?ptt*t etwar 



«*> 'siWfa 

srf’RSR i OTt*r?[ <rw 

*s 

sf^-sre «Tfft tot sr&ft 1 

«n^ 3<ft<r srffeflnt '5rt3p5t«t ^ < 4 ^%^ 
sr|^ ■ftJWPrsr atW ntfsrej« 5§*m 

— 4 ^ & fton to 3prtt*ra f^®5t=r ^rt^srrsr 

*rfflre wf ^ fcm 1 tfostOT <& >iwyc4 *rc*r The 
Dark Ages ^t I 

w awra %*ra ft^tc^r w sro fst— 
wa ?ro siew* *srf^TO «rf% wt «Rt?? 
ifs f^rf*H m *m STfH #R1 

ws *Tt?rj5R, itri aftcro *n*RT^ *rw 

^ carfare f*rr® ®rf*rc®w 1 uwfei • 

TO»l SJ^’S? C3?Ht! <?ItW« ^5«R CTf TO TO*I $HfrfaW? 

SR fra srfTOTt I 3P^rs lilt W 

^ A^ *rfhzm c^nr ot?rw 

c^n fra srtrai i 

f^Ai ratArs srf$N srtinJTa •Tf 5 R> <3 W*j 
fSrfifig <J*gR CWl <2fFHf WC«R CT. Awl aw W1 
3^f, a w cf§ ^tc«n wi ^ac*r—cAw 

1 grr£ , ®rt3 

em^ f$ft tor a, dW *rKfaW fbr csfa «rt* 
\stote—f^3p otrf^-^TO? ^t% gf% Ihc^mi 



'Sig 

1CW IMF® Stl I 8 iff iSW fersfww $l>fl WlWl 

; wk?H’Wl&il *f 5 ,ei toi lew isw aftw ^tfsosi ciei- 
^t^wfwitew *ie'ii*ia ww cici cwtw 1 yfenfam 
'wmri to ci f%f=r <sftw-*rf 3 «wii ^?r$sr 1 ^srcwi 
3 p?w; stwi ci, i-tow wfwl «rart® *rm 1^ 5 &ti 
*rstti to^ sei cic® srfmrl 1 11 *rcm 

! wTe s ?f*]CT <itoi torn »rf«i^rl vsfto c*m 1 

iptn i«r to to 'srasito 'wto sra , ®rr>ito 
cj# *ra *$*fc «cw i«wtM sj^sf mm mi ws- 
<sffi mtrm erm. mti wfi *mR wtto 'jtsr 1 
*lpfa r am-mwi to ^tora myjji 5 f® c«iw 
• cwto ^pft 1^1 m 43? ’jto *k am-mwl getof 
f^c?r 'srfw smtow, 11 cmm mw 1 

^tms 'sit’t ^ret mitewi toretoi 
cntto towra itto ?! 1 tom 
ftoi to, totmtto CTtmntoii stfto, attorn 
fto, wtc«fe, «ttwwwttol w«tw imiii s^ttw 
mi-ittot ftotto m *ci e*tw 'srtti 43? cito 
e™^ei inw 'srfwn >pgjv 3 n siitofw ii 5 ®'wwfitm 
3 jmt ?ei '&% 1 mr-nm c*ttw m§ 
c*k mm /Its *ttoi ^tw-totowetom ww, 
tsgifm «pi n, itwcme 35 s* wei or i 



*R3t <lf&5 5f°s<Sj^ ^ afte fwtH 

w*fa *jt?rc vwa soti i m wHm 

fiys-’qfe 5R at? ^Wst 5lv» ®lt*K*Tl i f%«or$ 

^rfirfFI ®rt®Rtg5 ^TWftOT attffa fspfRRl museums 

•sr® ^iM f5rati> f%ssfa*tt*ri ft’Srtt wtRR i 

1RTM Algebras WW >T5Rt^Ta <5^^ 

5 ( 1 % i icutc^r ^rtftt atEpt's 5 Rrtn 

b"t> o ^tt^RT aptSWfl ^If^lfsr #st 

<2f5Ftf*t® ^RH I ^f®5tf*l<R!l , ®tw ai^sr® c*t 

^t?R<n aRft 1 ® ^rc*re ®Rr 'scrawl 
4fs? C«tRft OT fwl 'STteFS <FRR I «rf9t- 
aftfipifsra ftSf’tR's foot's ’fft'sfaw 
nttMf'te's ftw’tfnc^t ^*Rt i ^ jtrti <^f®- 

5tfwnc*nt f*rar® i 

<wt«f-1wtit 'srf^i-^twRm sti*r ftc»w 

$WWRIt?J I *£< 5PW S'i(t f%fc 

spirstS'i ^frr i • &f?t ?H wf£ *n 'artOTT^? >r?Rfi 
®t?r twti *t?re€f ?pt% fosstfswRRt 

*rc«t3> £t®ft fasts 5fc?r i '5tts ; sRF<i ©rfa-fasstt *rf*Ri 
. <*& jrr[ fa fa»r fasRnt fatrfa c«irf 

f5TC5?t ^ ^cWlt ’tffal CSfal *mt-r 

( 5 ) *r^Rt ^tcss *ra W\ 



Rrafflfg stos-crosl 'srtrarfre «rtc4t1%5 sra 
«rWii i g? *rt^t*n ^ *ira ®t«ra<r tw> 
54^ Tra «rfc5fl’ orsffii *mtft gprsi *ral ?ra i 

00 ^twr«i >rsra csrai #s 5 *trasi 1 
0 ) -55 »rrf5r® <mra* stttraflcs %t «s 5 p*f 

^ mx <S71 *io§t *rfea#t raw ^ i 

(8) >£& 'BTfiR &NH'«4 

?wra i ^ ^ #?ra wrar 5t3rc»n ^3 ®rffirari i 

(«) jwt>! tot w £tf%&ra w& 

5, *17 ^<^T5l ?ft TOT fk*R I 
W*R “TSfft * 1 %^ fratrat 'STfiR ’TSJ'Sfa'fl^ ft% 
sitra* i <®T?m «tra «?tra atW-raftR Rej^ra sr®, 
srarrar 'stfra >r»r$t'e Cftsm ?ra 'srfare sitra* mi 

*r%Rrag 3R*n ^awRrag rats'®* 

i %f®?tra 4% R°ora qgra® srat *trt® i srafl <tig 

*ra fraM ri tfrars Et^ra i 

'stem gram rara? wwi-efte* sjratn 
rm* < 1 ra #tra 5 tt® Rt<rs ^ra i ^t* ^tfkrat ^ 
^ *tt* ?ra ^ ^ w*r 'sitfwra src® »rr*irari; 

stra, c’ratt’fe ^ps ^f* ^ ^ra >r stsj seri 
mraw i Rtyra? *r ^ c-snflts 'era ^ran— 1 ®tfkfq», 
stfra^, *rf?ra*t grarrart* *r® fM4ra« ^f*i* "nraf 



A a>ro, wfir wfl fes 

*M-TOfro wmro ^ <rcs mi 

b^t “troffa® <$ ^ torn tou to& 

TO totI cro*TO i fasstfw 4 wTOTO eTOTO 
to TOfo fiiff^i tffofro 
<f[-fTO-TO 4 tow to TO TOt? TO 

fBTO TOW TO |S( I 





ie«=8 f*rci hot ^Dtf%f%« cnf*rf% 

«•■ >. 

BF^SW I f^5t? HtH ffe*T f®'[CHOTrt I ?f?OT 
z^i's ^*r-w(OT ttm cot cstcfei f|c*R hi i 
fait>WtS?H «WK3 OT fOTR 

fin I f 5 l'®rg fH$fe COT ^3i's fwt5 f*rwt*r 

cot% <rrwR^®i *rt^ ^oth i 

cseotot ‘nitf%f%'« c^mtfc^n csss cw-ot ot 
hw wra^wsl frsft w.^sh— cnfe ffen H(OT?r 

WOT «rRW)W C^ETl I #g f^Pel OT HtOT^ 
<i|fe 2(f% *TO ^[fsWH I«t OT OT 

ot %Mk*r i ^t? e i ^5«R ftsstroi (Whs 
h%(hi fs*r hi— fasten* cw ot wrstn 5F?i s5*th 
< iwt^ wz fan i wrwt* <rr*i hTch<ii stfessi 
CT, COT ®Wtft fa(^— CHR Hi W*(H 'SlSS'tft fw?H ; ; 

R<atOT* *tfa^ ntfecn fi«i— rihiotkW* 

*4»o Rfa «W*tTCT* 'SRJTOT* HtfeCH fast 5ftfa*f 
^.8° feW «Nte HttH *« few Htar I CHARTS' C®H- 

CHHCSfl wn CH CW OTfe $*5—ClPlrt f%fa 

®Wtft *P9T(?R I 'St'^tft ’flFfot* WS® &OT fart- 

fWtOT ’Stt OT fOTH I 

*. 

, fapg *r^*-OT-*tts¥i fasten* 2(1% '*P5prw cotkh 




>itr 


SflTfafa * 







<sS «inferf»l« 

?scW *rf*tcsrt i ®t'® i t#t *f?ts 'sprees sotf»ifat« • 
f*r®tc? ?i ®rtfscs fsf? sc*r <5*R?ts ^s^sr twte ^tt«t®- 
f%rs s*te? ^Sfs'oes srjtfsfe esc? *ftfc fse? s srt?ra 

4SC*H I C*tS ?CS fSft ■*Ilf4plfWfa S^SOTl 

*t®C? w 4SC*’H I «RF*fta 'Sit?! <Rt<fssrl StS *RC? 

■irsprstes t>t?c? srwmi cs fSft -^rsi ^?sare 

ss; ?cs fw sstws cn srei firsts ?te*i 

f?ies c^fw^r i 'snre? f&ari ?es f%fs cssc^r cs 'S'stcas 

fsax? cse*ic? f«wi fwcs fSfs Sts ?*fS^ sse? 

bi^x^ i c’&sesr fSft Rts sniPiPiw 'e’ts 'Sts 

ftxws ?r$ fwxsr an i 'btvptft *t?i esc? fscs 

^tjtf^rf^r® fs“tfwt®rca 5 =^F»ttt3 « *wt<fssn rshr 
? se^ ®rrec*re i «if? 4lws to >prs 'srottsss 

fSTIS Se/ofFR SXS *ntf®rf*re st fsses S*ttfs 

'st#^ s^scsr i f*rei faTt-fwreicss f%f? 's^:»ttcas 

'sr«0t*t? SC*R f?s§ stfssl SOT1 CT^ Rtf^T^ if? i>t?1 I 
Sjtf%f%'<3 'Strst ?$S> I StatTStCS^ f%f? 3R1 

fascs ^easst «rfa® ?cs? i ^Re Sts if? ass as? 
’jca at^—i«?faa wts a^fs fs®§1s 'srtstaats 
■fscscsai atsca atars'e’fcs fs#ts ?f$?$ esc? 
'srfc®tf?tata§! srefire i area aca atsf «ttc»rtti srW 
scsc^—atfecs was stats 'sna wr? stres • orW 





—■nstfaf^re* jrjh 

f?c* f?ra i 4® $f® %? < 5i*R[ =rr#l^ 
"n^R 'qptccrc <?fe jtcsf 

C¥tt*[ CW® 5lt^n?R I \gflR cWJ 

f®ft CW*rc?R CT, CSrtt?^ ’StliT «ft^ ^ 

ft® WriR^rt‘1 JRff^ 4® ft® C«tt® <5j*R ftt® 1 

rfwftif csWw? jtct ®Mz® <r ®«rc ! ®rt i sr®M®ft 

*r® ^c®T-B®rt *rf® b®ft ®3 vs c"tt*tft i ’Btfttftrs 

ftrcwii srfffa orc^ ®ft *pra ft#ft*i ®3flRrc i 
®fcflf®t?i «iiot w%® ^®fri ®f#t ftrftji #ira 
f®ft ®sr® srt’npR—cwra ct 'sj^fa 

ft®—C5rtt?t ^® ''it? 'srft^ 5® fwftrettft® jpptftjrf'i 
^®ft® c«it® , ®ra ftt® ®ft 55 1 c*tt® ftft 
c’tgsrfcnr ®® ®nR^>f5! ®?c*rc ^ <& ®®t® *m 
c’f^rtc’ra jpffif®® i <i& m ■srtfwft 
®t*I-E9rl *rf? b®ft ST'S®! Jpg^ 5t?%I i 

life jtor 4®fri ftra ftw f^r 

c’fteTft^rft ^-rf 5 ?® fcsrl i 4®*il crmw? «rtRf ®?rfl 
<r, ftwt® aft® *tfb® ^ftraJiftrc® ®*rc®t? c*rtt® 
«rate s§tw «w ®<rc®i i f®ft 'sr“J^ srcr®? >sw. 

jr <ks ®s *tfts®; f®$ fosstft® ®to ®rWft3 #t®rs 

5’4®i>)-ftgEt isfig*r®ft*n f®^ (TRir^R wlc®at 



utfiifSre 


*rej ?w ctr fro i 
^trtfsjfire c?«igr ct <£ifira&si fw^arftFtGF 

mr 

f»l f*W fro CMOT I 

t 

«ra, 4^11? & 'g-^rWl c«ct <£-w$\ *w <ot 
W.W *rfa <wiM w*r ot wot %Tft fefw 
otti *rra, '®t*c®i wftfri Tsrtf&c® ? »rr*ct?r*i 
^ CT vpef (OT WOT fiffamM^ «rtw *rtT>lc$ 
*PSGT I ’DTf^ft'S f%5J 5J*IGR Gt, srt, 'Si *3 *51, * 1 ^ 1*1 

'®rtc^ i c^ fanOT *rc*f, 

^tl? i2tf^(W art «ttGf, ^ if >W (OT WOT 

*f*r OT wot scfei f%fsp^ >ic9f ^rtffer® i 
*otf*tf%w ^«d ■oft wsprt«rfa*i c«ict f*rf«r$ 
o*it««t *tfrs sfrWft to ^rrncsTf i 'ssfal 
^?RRr$ erMtsfl CT fa(*RI^ 'SW ^ apR ’UtftfaW art*rt 
<rfaW sra <?ke i 'stOT ^ ^rf%^rt>t «it* 

«t«lt5t *Ft?«l CT, ^1*1 '5rfW'flf?^»l W TOT 
fTOOT CT, *rf? iSR (OT ^tft C^t*f f®rfw «Tt? «3 W*f 
c^rat ^tft 'srf? f%fw to iwfei *rtrwi 
GIGP CTOT OTWl 5iR, 'StTOT Tf»f (OT ’Stft 
^rtr-st ?rt^5 *rsGi i 

■njrfi#T'S f?Fg 55tw? 4«rt ■otoh art— 

frsfat frow tot, farm? -55R->it^at? tot 





n 

a®T aea cwcatsa, catena ajear ai t*tatca ®i 
'spftata-aaata a® acat?f% ®ta fta ai i 

fafa faata to cHro c®ea ®tcaa atara *t#fal 
TO ®Ta t%a a®J ®1 <2W«I aTO 4 aea cata^l resist I 
faata fa*IJt® fafe tteafcaa a*rl C®taa 1 ^Ca? \ 
6 aTOl ca < 4 t tteatraa *a*ta eaca sett TOW 
wcaa fafaa ato atffo® cto fafa cafaea cacaa ca 
3 ta aw afar! 

aafata fa* cat tteatraa atafaa cat^sft toh 
aaca® toi i artfafas tfsatcaa 'eaa caca fafaa 
«TOa fafaa ales cto froa isa; gctl fafaat ua 
acsf atik® 4ta *f?cai 1 TO fasatcaa i 2 tc®ra Hut 
iiit aafafa aw wa cto atcaa 1 uati wlaai 
cara aft at?, faataa to areal ?a—®tro ^aas 
ataw to uati ttal ^a aaa esc? fro 6a uat 
aca atlfc® uca a?ca 1 

fa? cafa? atai aitfafa'ea ut affal orae® 
aaea® acafscaa, ®tai cstcaa alaca ctos cata^ ae® 
®l faata aae® atacaa ai 1 aaftcaa ^atcai a®ra aa 
caca ?$t«, ®rta aae® at^a aacw ata ai 1 ®tal ®taeat 
ca ua acaj fa*sat cata «ptgfa ai TOTat atei 1 





<\Q 

<<& ^ttOTi c«twf*w *r$t? tr?r ?t*t 

^k*n i Ft<rf?w c®rtw ttw nv* ^ fwr 

<m 

ifoi i *rjra #3 >rc*rtei ^ TOtfaif% c'f’fl fw*r t 
<fft f*r$1 »pra «ftftrWw? ^?ftR i *rftftr ^f® 

few vtf^rt—®ft -s<ft »rftTft ®tt 'q f®s»§t 

I (ftftS iftR iSfWBSt?^ 5Tt3FI <n^ 

#fW 5ft#t§t'S ?ftj ®JW *R05 sftri i. 

*OT *(ft3ft f3ftf«»l»IMI<* W*Ot‘ s TCW*n ®ft3ft1 
t5CT 3JTC® *ftflR ft C®Tlwfe StfwftftJ «ft1 (ftfe 
f5nrt<J 5 *i gwo ® tw «TFft f^frofro c®w *r$Tftft i 
f*ftt sffl* ®Tft ^Fft ^ntf^ft'-S •ttSSl'f^ffaBftlft «w 
■ftOft ! ®WJt' s ft ? 5ftR <3<?t uq'*ttc=r 'Sftitftl ’ft’ft ®ftl 
<ifttft3FCT 5fftf ^t<ft I 

<*& *rt^rl 'stsoftfti ®ftft to 

^itf%f%'s fafwi *ts* 'srrPftft i ct-^cs^ 
>rfttftj ^t*ft ><i®fw=T *tt? sp» ctt®r fft 'srfttftft 
C^m Sft%5 «jf«lfl3 <2f®r>F»Tre srftt® 
*Ttft ‘ ! IJtf®lf%'3 ft? ®PJftt®1 I 

ftWftsr £t«raf^r c«tc^ ^Wrafti? ~w$ ®ft's 
'srtf^ i c*r -2pst ffatftft w® ^ <aft 
<3® ce^i 'srfat?, ct afpjft ^®nft V® ^fti- 
^ft wi ^reros, '®rt«w sra TOitf, 



«nw*ri is 

?t*R ifsus ?t«rj sms—c^R* fat 

1% ssfa fs? #rtri w.t =n ? 

’0Tf%ft'e#t?R?'2t*R f^'c«fc?^c?wtffotrraTO 
RRcs?—foft fast? <P?^5Jr ct ^ ^fsi^t^iESTl'srt? ^ 
^t fit? i ^Mcw? ^ ’jfsfftt ftfSpg ^5i jjcfr? 

i f%^ ifi^ 3Ts etstra? wi ®t? •'ffttn? 
*ff3's*tw? ct $Wi yraflsi ^5t? ??? f%f? wmw ; wrt 
«a *w?i 2WW ft? ?rs ctwi ?*?cs st? *m ?csi j'st? 
f%R (RRtR i£& ’raw JR'S ^S *K2ft ?RCS ®1RC*R i 
w 1%R ^fstft«'st? »rf^s 5tcf? 
f?<ra w,'??? f%R ?$t«. 4 ?tM wt? »m 

'Srr? i «??iM soti <£&,—^®rjtss cwvf srjR*R « 

f^T'^rtlTST STtC? $5R 5*R1 f?JSF$1 fg®T I uQ?sffa SfjR- 

8fpra csotti $?R1 'srt's^t #ts f*ra c*m ?rcs ??cs 
CfC? <R, ?*R 'SRI ^T5 5«rtf? 44wtc? «TC3 ^t? 
c®^? frot otw c? ?rr<i *j? ?ti5 ofirtz^ 

'sit? fcs®? g?T5tfei ffc* w*n ?ft5? i cwwsiri 
r?r? ?ra ?jt*it?iM ‘SOT '$tw? c*RR i ®nR- 
5R« cwr, sowrtJi c$i *i%^ wf? i wrtft 
<?rfa, 'sir Tf? s«rtf? <<R«rRi ?td ?fots wtR>r «tt? ■ 

fWtlpr fiM? s?W ??R3 C*t*RI bsft 

?C? f?#t ?RF5 9it?K»H I 



^ wrf*it?it>t carter jjot ^«mi 
^Jt1%f%:a<I TftS ifCT c*ftw*t i ^«rtli ofj jsRfa 
WR ^ Btw ^*tfr$ fc^n i S5*It C*R 

c^tR frjpr f^?rtfe otTsi wv 

<aws(M tfir$ *Tffoca fwtuOT i *tfw wot fn^l <acsl 

fswri> cw*n <itn, 'sew #tot^ jtrtrj ^fww 

<£ ljOT HfattOT ^ JCftTi ^fww to *3f%ca ^itw, 
«tOT *OT WtR ? ^OT» fWR f%fw BJRlK 
^t5, <4Wn>tW ^ttCSOT ^ s ft«- Convex 
®Tf? law^ftw* WC*T concave WC$tW3 ; *£$ $OTW 

CH*Jt fsCT RfatOTOT W3 CS#t OTC5 *rMC*W I 
isws^l ’sj^tOT h^ik ug^^r <ife convex cwth 
HR 'STRa^ ^ concave wfWR TOT 

S5t? C®OT fwtS ^OT fwCf 5t^C®R I 

'srtswRf <5t* c?m«p frca $k*ti; <a^i, 

C$1, ^PtCf ‘TTWTsr, wtre c$tc*r CW*t1 *mi Hi, 
CW^RfiJ «W ^RtW CWf*ttK fwt*R I 'St* 

«rtww sTf^tcsn cw, wra oi^ $*Rt«irt5Tf? c«t®Ftt?r sr$ 
JR CW*ftU 5(1, a Wl»tfOT C*M*tCW^ Cf«ri Win I 
wrwtmM ^m. 'at,— 1 Hf«rr?(*i csoti 

ewe*is i <?#i $i®rl 5§stc$OT c*w*f i • *tfw 
^tOT Ttm JRJ^S WRT1 WTS, '$t^ ’jtfj? 4#1 





Cftfe C^rf®T JJWfft TOft fra *fF5 I Wl CT^I 53 

feHh i •<& %c e ^i ?f5r , ra crara 

05^53 fra OT«CT CW« 43? ws c?*ra I 

ra fcsrf®** ra israrfit ra5t*3 

&m rare^s *$ rat i ft CTtn c?*ri ra i s^rsrt'Q^rr^il 
5*rw drafts ?j<tra raft*r rat wft 
CTOtftSST I 

oat rare 'srtftra ra ’Otfttftre *itpi era 
C«fra «9JBR ^ CBMtW OTSFt fra 

<swr ffcPNst 33 bwf ^retrot i 

ffcppfa ^ bsft ra ftft tret ra?t rairej 

’sit^icra fra FfesR i ^fB^ <re srtswa 

st^r ssfFre 3ttre ft»r—< 2 t«w cnf^t gttar <ntftrf*re 

c«frare crfa <£& f^ 3 -^f% 'siltfst^t? 'era 

ra* ^rreraj <ret <re^ wrare i 3*5 rare 35 ra 

§t*r insrft raw era raftst— 3^5 35 ft 3rai 
fra 'stre ^fi raft®t—ft^s c>tft3 sf«iw 3t*re rat®. 

^ra (wren—■sti ras ras ^xi, m *ra ra 
cra*T arfirc rat i 33=# c®ft*t to ftra «n®pt S 5 *re 
33 tftiftre 3tr®3 *ra ra ftra fra era era ratrere— 

toTst ire cstt«ra rare rarre-ra3i h$3 

«jftf| 33 33 ^3 fra ffl> §3ff5l I ftft wraw 



*rjrf*rf»j« 


*»•» 

ct, ’jfSrfts Stots tos, tot®- 

nfcs, ^*i®t*fi ®rf? ?r®«t i tot® 

to rif g ®t-s f®fsr srtTO tow toe*R i f%f? to a 

* 2 | 5 l"st toto C? < 2 ftofto to St? Cto 

ton c*ra, c®to torn ot i 

tote?? 4? cmtvft Stw tor tos to, 

Fgsfhl StOT? to? tot toR> Of=*t 1 to I . 

tofafto? >*& *rc f%wtw *5% f?Ps® 

??—to ^km i ?®^ fw? c?c$ *rttol sBff*rfSr« 
?<to ttw? ®®t torn we® nf’tOTl c? ctoSi w? 
*rfto ?? tote??, srtfww c®l ?e’©l 1 ew? sn ^tWeto 
to we?ew c?, ^ *}f?#t wto ftototes? c^s to 
m ®te? to ^ew i Sw tori c?to—Sttow 
to to wf? to tor tot ?e? tociH—<n ?e*t 
ftot St?l>1 ®r®f*tQ ! 

*tfs® to smtstol ?«r ?to ®te? to to 
^tow, toito ?a§t f?e? 

totto ?to c®? ?>?to we® ?jw ItoR i 
St?c*p ewe® f®ft to s Te*t?*tof??? c?«ft® toe®R i 

■i ffrre t to ’iflto toFtc*r c®toi w?® ®ro to 
c?t?w a, =?M tote*t? totto to '<d?Si tori ne*r? 
to cto to wtew cto to i to* tot?*t®s.to?i 



ftwlFM «fajaai iir 

afa wtatna i arfaai a>gai a?tacsa ca ata «rtaac*ta 
aja; cat ass aa acai ^z-sfa atw-aa—caa®tai ^ aca 
fasaa a^caa i aitfafa^ $pn araa aMtat caacaa ca 
catrca <xi®faa catca? ^ttfa atwaa aca a>aai ^ta 
‘scaca, ataca caatca aataj '®t^rl f®® ata atare— 
®rt ca ataatttca* Jf aa^a am caata i 

^a -*tcajTs ajtfafas ata a*ga ®aj atfaata 

aataa i iw* a^tca? wi^atft atca f®fa aamf® 

tsta, tsatflc® area* Jupiter aca, cat aa atjcaaa 

atas acaa i at «a aftcaaa aaata aaa f®fa 

caac® cacaa ca cat <st^a ia a*tre ata^ cstt cstt 

f^aSt ®tai acatsi i at m^atat f®fa ajtatast ^aa 

*m ^caa i ®aa ^amfsa atfaca flcai get! 'start 

ata ^tafac^ fia ^ati ®tai i acaa faa cacaa ca ^ 

f^act'start ®tafwc^ 5ta ^cac® i at ®tfara atata 

caca-®ai ata^ta atps ca atsa f®fa ata f%ft caac® 

cacaa al i i*t ®tfaca cacaa ca ca gctl ®tai attach 

sea uacacf i ^afa f®fa atc®a aa at® atjcaaa aca 

* 

caacaa ca etaSt ®tai aaaa® 3 amf®a stafaca ^ac? i 
<<it ajtata caca ajfafaa calaatscaa ata ^ai>t a^a 
a®i atfaata aacaa i atatcaa ^tafia Btafaca caaa 
eta iat?—c®afa 35mf®a Btafacaa <*wfa®a §ta 





1* 

'OT HH, OT I «t?rl 

I *t®rl STs% JB5, 

w 

«itTrOT i<i^ cot <©*i ^s i 

4HTC3 feft tt? fH’nf*fHH3 J^j<j fffre c*F?tC®IH i 
*t?W %fH CH«tC*1H CH iJKtRl HOT ^5^- 

’0W1 hth or*n HtcBg i arrowri hh>*i hhh <i& 
hijr <rtw in i fofn ?s?fwH ot hot c?hc®ih 

ch htwhi 3ot sot fnf?OT f?rra 'Htfrw 
fncHH fnn cw«n chi i itfc c«ot> «iTtf«ifirs fwfs 

OTC*1H CH 'HTT>t*f fifCH iJHJ fHWH CHRPHCW «eOT <4W- 

ht? ^ ; htch i 

ch\hchh ^wh fwn c«ot srhw *rf?«tcH *nrf®rf®re* 

*tffttc®C5f ! srt>rf|5(—RWc»fg f?OT cot cot sfh*!-; 

tt? htz'« stn ot <4T.?fm i fircw? ftsstH-^i st?l 

<s& hhh ftw fenfire wtaw? ^wt's fnrs ?csi i 

>ihh c^OTc^t? *fTHH^i 4t? fafte h*{chi 
» 

€fOT C^CHC 5 *! fiRSM HOT *Tt3tC9R I fnsiTCHH ®rWtH 
-5ntftf%'Q ch^ fsr’sra*! 33*1 h^hcot i f%$ ^HtH ®tn 
HfHI ttOT HtH HtH ^CH fHCHH* H^HtHil CH f%fH CHH 

*rr§gi win hi hoth i ^stH hoth *it5Hi %r 

C'SfiP! HtC-WTH iCHHtCH CHtHTH ~HOOTfsiHWH 

OThhh hfII c^TTCOT CHOT-e fncOT fm Hi i 



twit 1 !? HPN1 


\ r* 

OFtW^f 5C11 C^ttCll ItlCll I IfW? 1t*W! 

i*Ht® n <fci f%«mrsrg srcw crfciFi 

4C11 I *~“ ' 

< 

CFfwiTi ^ci efsw af«pj c?*r *rtf%c$£ 

fscn i ®n inf® uratpra &tifire if$ci i®cn i 

?TSf-i®ti3 iti ^psrtH 5Ci11 UTfifi'Qi i® m-isi 

itc®, i'sitsr®wi ®®t m*rrf% «rti I'tnfsi i 

^icici ®tn fifths 5ii oftzm ®tcs *rftin ^icn 

Cl, Utflfl'S It^dl-fliPli ClMtfllltll 1® <2f5tl 

l^lCSl—4WC® tfl flltl 5'Sll <111*11® i 

iSs 14 15gftlf Cltl ^l 3 ! *Pt ttt® Clttl 05C® 

nratcii i fiijiti *rf%® ii 5ci utfifi'S tt? is- 
«rrf® n its? fiti citti fin feifTi® 5tn i tti 
fim fli ci f®fi cntit® w® <itit® men t 

citci 5tl f®fi ®tl 13 fiti w cities 

®ti 'srtfii® n ®tui irfflti ciiltn i farHi itsi 

lT5ttlJ »tfjtl®*l ®ti c*w CWltH Cl UtflflSl 

®*rfe 1®J I ®tt® ®Tl fl?Wt#tl1 <ltl« 5tl 
^kii i ®t?i ®n nt® men 13 fiti ii wn 

Itl Itf—f®$ Cl 1651 4®H £f5tl ®lt 

ifoltH.'-i^fl® ^%1 fwn ^®lt“ l^flsp®; Cl 
*> 

lltfp ’Otflfl'31 f% 1® ®1 Will H®tl I l^ltW®tll 
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<Sff f?TO TO1 TORI 'StTO fTPf TO1 
cn <TOrtfaTOj to 2iw TOt§^ cn, ^jfaft 
TO, iTOS (i& S^fTO’Si l^<TOttfTOTCTO <5P? CTOt 
«rfar to to to Itor i TOfafaro «ifa toto 

TOTt CS fafro TOnjro CTO ^ TO to «ro sn 

tor i 'smva tro TOfTOrs tor cstofr fro 

i'w.® fs&tRF c*tM *tTOr to cwtojR tor i to 
TOTO cTOt roR *(<TO TOaR i ^ TOaR 

fan ’otfofae? faro n^r i c*ttc*R to nftR cro 

TOtfarfai'S TOttfro to '5R >ro faro *rt*Ri f®rf*iro 
SRRR I <3R§R TO f?RR 'Q CTOItfTOTtTO 

CWJffan TOTO RTRtTTOl l” feTO C TO TOITORCTO 

?ro fro Mjtftfae cRtror cTOrtfrorcro to£ «tro 

TOTO I *ife faaWR njf%R RC*fT 4TOR TOtl CTOItfsf- 
TOro TOR^rff TO «to«r TO njfa 

TOTt, CTOtlfatfRR TOTO fTOTOtft i 

<jfe ctorR tot tot errors cro to- 

» f*RR TOT ^RTl I ’3^'SR C*ftW3 RtWt RTO TO 
>0tt®ifae m TO TOR ^faro-faro TO «ITO 
totcto! 

^ntfilfae* TOT TOTt TO TO—<RtT*R $£ Vt^Tl 

S3 



ftatRsf afTOl 


w 

TO TOCS I CTl ifcaa i8^ C^UtH 

cro c«trf s^r ia£®n ct, ttre c^tc^r to §<^fepR 
srtw ftrotro? >p^c^ f?5t? <at**i ?rc^ to i wipt 
ctor ^3t<#w •tUtortc?? vc*a «(TOfsTO? w$ c? 

f?5t?M3 ft*i ^'$$fsr*R S»I1 TOBl i 

ff fosstfs^ fsTOTO? RTJCS ^if^S TOR I 
fs<TOtre to sTO flrtfSifSre* *r cto 
fTOfSR I '8«fTC3 ?CSi? 4STOf CTO? SSR it? Wl 
#tr?F S'fTOiTO? ^«rt? TO f?C$ R^CSt? TO TO 
TO *R *r$tf5TOR I 3FP® « frog* TO f?5 ?fosR 
*m to csfro ?rto st*t tor, “^j rrto? c^s- 
■sr^sri to?I j^jiri tou sto? 

c^s’m i TO <& *jf«rft rbri sra—<4 *jf«tft toii ft?, 
•5t^ i Rtfs <rofro ct st?*tl cto*i to iscsfs ^1 
toi< rtot <4?? <*$Itopsr i Rtfs arfissi ?s?fs cs 
TOsjto to cTOs fro fRfro si cstfro tot? r? 
TO«n TOfR rscsi si i” 

CBtCS? TOW TO? OT?ft, TOTO 3* ftTO TOro 

cstcs? cst fsTOfRs'cTO csfroTOcss—^STOisr 

«tCS it? Rt#t?CS? Rt«R-RSi St%C*TR1 CSR—' 
^fsift ^SCVj 

R’IStfTO, Rtf** TO SJtfRfR« RTOi R?TO jftRl 



srrw *rkc»Fr i tftowi <ire*ms 

C5T5-W tft jjfattl'e 4 $ TO CT^5]tn ^ I ^ 
fossTkFR k^pt 4FRft3 C^tsf ofvStsn I 

k^TOITkkWJ CW9 ’tJtfkfk'8 *tf^5%r BC^J5J 
^ *W?tet fsRR fkfaki kPt 4k 

kHl k3P*k I ksktk Dynamics ktft® ’ifsfasstCHiT 
OTttlt 5P?rt f«f% I fk$ f^fk «i& <2P? £fkt*t kkkk 
ki i cmhik <k*ttfk fsfc €t? 4k strau kits cim 
f?J*R I 

^alste ^kw *rflwk kra fsufts fStra ktsitt 
ofe at? »Kk <2nptf»r® kikk i 

apw ^rtftlk's 4tkmttk kk 5ra <kt*R i 4^ 
jto fkft #3 4k fera ck 4k*ttfk flftps otcto 

“ktkktftkk! 4kfro (k-ktkWtk ktf? kki^ra 
*rck *tf?f5k kik krafskk <k% ktkW kTk 'srrsfkt 
^f£s jitjc* kk i” 

4^ ?m 9 C < *tW 4k kk»! kfk 4^ kk ^k ^5§1- 

fttk* '$<k ffa ktk OT«ri kkre 'srfipR i ktk 

utk 5pm fa'ik i c^rai wtt^i ct fsr%sT'« #faR? 
‘c*k kW kk 5t3 *rk—5?k k*k ki? kik CTkw- 
cwm c *it kk b^tfttk? k«n ^ k^psi j 

kkkFI ^85. b-t wttprtft ffa ^k^kf? 



fastlOT KWH 


I t8 

4OTI! C’ltt’R RWtTOfo *K5 &%5SJ* 

%l rSsir *wm 

fRTC% *E* ! $RWTf^ ^Wf I 

***** fom CT jfcMlfr mpitor 

WtW ^ CT'WI FSTT5 *ftl3 Rl I % #ft1 
«ifwrfj *cm i wr iTal ct ’Htf^re? 

*TORT Wft Cast's flfStf m srl i 

®is§ «rirctwwi ri, , ^lwra 

c^R «2rnit®R wfitfire? fs*Rl i «rWj*R ss *$j 

m to ft* Tifwr?—i<i^ Tfch ?i *rt«tt?ra Tif%- 

fw «lt|? Tl Sfl ft? ft *tft RtR ? 





fsq^igasj 


ft#i>5 'BrFa 55 *t®i5 to etospp ita^ 

«itw srft55 11% 51501 'srtr-'tsT 5*r 5lfcft® « *tos <& 
£1095 #®5 ors5t5 "src^rr 5«> ipft ftssfa >rr*t^rr^ 45^1 
fl5twi <?tft5 ®ra fttuft^ i 

ft ^>5 555 ®fji 515 £ i 5055, ®*rc wa 55. f%*rr$t?r 
55*1 555 '5tf®*f1*l C55 #T5 '6*15 fist I #15 5(511515 
5C55515 51CT^ #15 5151 5l5l 5l5 451 f#ft C5 '®tW 
^’5T<5t5 t t 55C55, ®105 C5#^ ®105 ft C5 f®ft C5%f»ft 
C5C5 $I15S55 I C5lt 451>1 511155 05*11 ! #15 51 

<151055,—OStT> C5 451>1 C5l®C*l C51555 *|I5 5151 
C5® ! C5 5l505l CT Cf# 5PX55 ft« 45^5 ftst 
5505 |5TS5 515C5 I 

5fE55 55 C5%15 C5t Clft 5H5fttGJ^5t® *11 C505 
3P5*tS UJ5 C5®105 f*Mt*1l I ft#1>5 ftft515 03^05105 
51^5 50$ 515OT5 I 

#15 CS05t5*fl5l5 #155 55£5i 5l5tOT5 ft0f5 f5f 
<tl5l C5t I ®E5 et«(5 OT fC»I (ft f®ft U5 ®15 C5£*I 
ftlSBSf'to 555 «I55 *11«51 515 51 1 45515 45 C5515 

45^. 5551^1 «raIt5 ®ft5 C5C5 ft05 #tt5 ®5l55 
ft%t®i 515 #15 5tt55 C5t5 0555 ft*t 51 I '5055 



Iwtt?? «nwi b-^ 

<2|f%Wl ?stfR C? CT??R ?F^ JFtOT 

cs^t? 'Q’tt? ^us ?t? i ^ ?rl ft?* ?st? f^fsj 

*t?tE*fi?t? f?t*t? arc? *r f?t*R i mt^n cstrs 
?f®f»R *tf?«R ^?E® «1M*R <«?? ?*R CWR c? 

*tf?«tt?? *rc*( ^ c«»i$fa ^e? sra, 
'sro arc??* cwcrc? «nc? f%f? %tfs crc»R —'®*r we?? 
'TCRE'? tf? *R *5E? ^k^Tl I <tf5tE*tt?t? 4t? TR *TffiE*Tl 

<4R? O# *TEW ^?TE*R C? *tf%a£f*r ?*?est^ 'st? , awt? 
*tte?1 *rf? i 

fs»$&E?? ?5*R *tE?E?1 ?E? ??? I SEPfl^Rri E*R^®Tt 

?se? f%^ 'srt’Rt? ?e? ! ®Rr»Tsr >re? r? ^e*r t 
'SR ?RE'S ?«R 'TCt? '®t*T STtX’t sn ^«R f%E*tt? fF3 
c«Rt? ■srfrs f%^ ot srjpr ??rc?? c?®n i ?t?i 
?t*ri c«ct ?t*t?* rri ??rc?? ?antf% ?rc?fE*t ; 

?«R^ CORE'S C?E*5l 'S«R^ ?t^ o# ?E3? ?TH fate? 

f?EW? c*w*i *i?t*rs ?mt?<rc?? fwfjR b®ft ?*?c$i i 
f??t fvPtE'S? ???E«I& fos5tf?E?*? ft^tWtt 5 !? EWl1 
41? ?t? Isgi «t*f?TE? f?f*Rt? 'srf«l? c?e?* 

f 

4t? ?stif tiicsR i f e*t? ^rstwt'e c*w ??i ?e? i 

4tEf? awst* »j? ?t?H f%5f l ?T? ’S?? 'to* 1% 
?*E? >CTT? EE*f I f%f? f%? ?*?E5R c? cwEarc-? cwi- 
*fi?i f»tf?E? f?* *E?—'«tt? C*f?tE?t^ ?1 5? f% ?*E? ! 



►1 ft&k 

toj srwtCTU TOr *ift am cto$ ctfesi 

TO, TOsnTO^; stwi 5^1 «rtro ’Rat* wro 
«ttto i 

TO ftft <WSR %psl TOt? ^5TO«TO 

ft^kw fern i «rerasr TOt«i& fosaifTO* 

TO TOTt, <3tTO »fftTO 3t?$ fTO C^ 3US1 BtTO 

cstcot iSe.»ra to ft# to i 

% 

e*ft 3psi c&tOT «rrro toi, ft^k? fe's* 

cto wttfo TO to TOTO TOw cro cto* i 
fttapTO TOrft otw capital TO1 wot , ^ftw fro 
stTOi sri i to 1 ftffk? to TO*r to ft^kro 
■srtw btPTOr ct, ^-cto^ fro ssfHswtft ft# 
TOfa bto 5^1 i 

OT TOf? TO"I ft^OT ^ TO TO1—W 
TO*T BTO I 

ft^OT trwri TO« ^fro i TO& w to*t 
■TOTO TO TO CWft—ft^kt CW WlM ft^r'-R TO^ri 

cro to to to 1 ? i totokot Btrot ^fro 
croi i TOi froj to s’toi sTtfroa to? Jflftpf 
to 5 ® totoi ct, TO w-wfm oct #ot cTOti to 
sra?TOfttTOI ct TOfakw fTO CTOOT <?r fts>k 
CTO S?1 ( <i& TOS ’•Pfa’STO TOta TO 





Mr 

fntsi i Htf*R*ft hhf f3*tf% Ha r 'src^ch 

fi(^l>CH3 CH 5t^ftlfe'S OT i 

cwpipf fStra ft? Tsrt 5^c \fwr *r®t*R i ^ 

jrcs Ih^pr ^pf 'srNfte hri '©ch 35t*rf3i>l 

hjps ’jwpth i f%fn ct cm#t3 siRrai i 
^5fre 4«tc3 sitfrot hh> 3*3i i§1w 2^3 hi i 

#t3^ C63>t3 JFW <tt ®JH fH^I>H 

^ifaCSR f^Dt® Trinity College^) '®fs 5PT3 | 

<*& TO Tgf* ?3t3 ’FCW fWH *K3^ OTtfsfn'SatH 
wz% em 3^43 »rw<. c^fc^R i ®rt3*W3 ^m33 
<4^ f3“4-^stc«3 3R1 *T5re opsps fH^T>CH3 HCH3 
>T5p9r 43nh H^H 3RtP53 W3^1 C3H *jPl C’M I ^z^- 

3tc3 's^ra sett fsfn cwjtfsf^tn *r®r$ 'srf^ 3Rff3H 1 

*fEre *rsps CW3H <R 30tW® '©tOTl 3*t3 

Hi WtHPt (WJtfsftsstH C3t3t3t3 «rgf3C3 SC3 I 3*1*1- 

fw? Hi 3*C3 fH^H 3^33 CHtSlH C3C3* 43*ltHl 
^f?TC®3 W7Tf%f^ f%CH 'HtHPIH I 

3tftc® <^C^T fHfH^*(HC3l 3C3 ^f?PP53 3Wf©PTt3 

«*R cm 3^tlHl £ C® C^PC®T fHFIH I 'SRtJPTftRR 

C3 JR JlWt «fM<*flR 3C3 *1^5 ^3fr$ SCSI, Pl^&M3 

3*tCf CH JtJpg first’s CHW 3X1*113 f?*l I f%fH C®C3^ 

C*R*fH Hi, <lfc JR CJftWl ftffiR C3t3ff3t3 W3I ^f?P® 



b'S [•I'SiR 

<RR 4® Rfsaisr REftfR—4RR C51 CRRrl RR1, 
R^Rt stri i 

SOtfaf% 'SJR RR 'SR C5R 
<R s&, CE^tC#5 Wtfsrf^, 'St^ faiR *tv?rs rRs 
RRRR I CWfcgs afjtfsrf® «R TO?R ^WRtOBS arffc 
'srfcre r<#r 'str rrRi rrrti i RTOSH to® 

$R, ®R RRt*R ^WS ^5 SjRR TOR i 

crrr cwt ^ ®r Tor 5 * $r, crorfR 'rorotraR 
>w®t©f% rTO«r rrs® fR^i>RR TORRRtTO i 

*?fS*f ?5R TOCER f®fsc Trinity College^ R*r® 
RRR 4TO TOR $R^R TOR 'RsfR RtTOR R5R 
’rat*! fR^i>R TOtf% w fR’s-fwfRERR fro*R 'swttorr 

w4 

TORR <5tTO TOR I 

«WTf*w tor fa^Rre rtoe? <xi<p1rr tor 
StTORR fRTO^ R^fTO f?rs TOTO I Rtf% TOR f®fR 
TOTOrR TORa*IR RtCSr W3 TOTOeR I 

CR^ TOR f®fa TORfCRR ^R CR ^3 TOlTO CRt 
f?RR farm TORR^I a*RfltRR 4Rt CfITOWR Rf^sR IFRS'S 
CR^TOS) f?R RERR TOETOR-RR I * 

* TOR TOER 'RRJRIRRI <ifc TOETOR-RR RRERi CR-RR 
RR1 RRT®R TORRi faf’R'® TOR CRR CR CR^ ®<H TOfJttRS 
CR W CTO RERR^ Rl RRsp TOR R*f1 TORTO 





*&• 

catatwa i , ®t?rl ut®faa at? csFta igOafla stf®faa 
<£f®Tt® ca ! aftai *jfaftt® ®%i c®tta, ®ta 
a* atari *ftn—c®a ai csftaa mote, ®## 
o®1 oral ata i fafea «ats ataa, ®i aa, if atai 
ats? ataj attf at® at®frl faf%a as—as 5 , aa 55 !, %®, 
afaa, ^tn, tfetai «®fatai* i 

<# 'a?® ®«n 3pa*rs as-«tf®ff® ataa catat^ta 

Ox 

aptci %a fetal i uratta c®ratt?a ataa catat^ta 
®«tl aai aaata i 

cat®*r ■ratafta c*fa®tta staftaa faffer cata 
fcqwfaawi <4® a®a ataa atataj ai fat# atai farcta 
aa a^a a^ ataatl ®af®taa i ittaa # btsrffa® 
ettsfet® cat aaa®ta catt® atataj ®ai fta atf® 
ftffet® ajw ®at®l i £as5ifa®taa atars <4®t f#a 
fata atai a®taa a®taa oral fwt®i i #aa ®tat*i 
£a®stfat®al ata®faa cat# ®tafltaa ca, fassta 
ataata wear asps casstfa® fata 4 ®ti asm caatl ®ai 
aa®ta i <# a®a ®tta asm st® atata caaa a®Tta®j 
faettaa <4®ti ^faai f ta; c®aa cat sc* fassta 
stcataata srtatca fos§tfat®ai < 4 ®ti ossai attaa i 
# ®tta cafaa aw *f®f#ta «itat« stattaa 
s^t«t& fa sata-£ff®&tasfaa afar $a i aaa izfaa 



*rra 1 a * 3 f^ra 

WTO ''ftp'll ^stc^j ^«WT5 OTTt?f >il3T>t ^ICWl 
<£|f%l&$ ^Stl * 

tt®Tt«S 1*84 ’FfSfatft ^SatfipRl 

ra c>sj5j^m raitw >rfsrf% *rt? c’sttwH i 

sjfr C?«?l 53, Invisible College WIWI 

>£& a ^«j ^twtw?i” wi*rt?i fra <pk *rawft cwl^ 
rai <rrara fcttl ^rasi i on^^n <*& 

*ifi|Ri<i yffvmn ^jsf ra fsprrssf ct, ‘c<tW; ra®, 
*rt^?, straits ra rasi fra rai 
f?w, rai ^ ra cwrasl f*rrari c^r V fag ra? 
<sk raf®? *'6$i rat btsstra wra* jh era 

<r® raft wt® ra i ^ ratsr^” f%f?rtw ra 
twee* <tferi f%#g Bftfra w^sstrar wra f%^or^ 
raw crat^tfttift 1**5. ?H<Tr^f?T5 T§ I i£& 
*lfirf«? raranft rat Fellow of the Royal Society, 
rara F. R. S., fosstf^ wra ra era 
w"5it=i i rarart ra f®rar F. R. S. wtefsr, 
wfsftj ratro craft rai <£W ^rft fw, 

f®, ift 4 ! i 

wtf% ct ratra ra rarfs c*i ra «<& ra*t cwrtwi- 
^ ra ra «tf®f§® ratf i f*t^tra <*fe sr^r wtft- 



rwi stw? rW %? c*f\fSR i itRi ^ rr? 

19ER '©tRCRR 5$ CRtR^M Rfsj^ RR RS RRCRR • <*OT»1 

rsj 'Rtfrot? ’Free?, rr carrel *ttRR i 

fR^R RtiRtRs-sR rrcr; st? r'jr rcrrri ?irr 
CRlRl^l? RtRCR f^® WR 4R1 RS?ERR,S1 

RR, Ul<F^1 #TC5? fSR CRR*t1 RSRtR? TO *$T-?f“tr Rt? 

csttR? RtRtR.’Star 'Rtfrott?? rsjsi etRtt R?ra f^RR i 

u£& 'RttRtR i -SR 'RtfR^Ff? RR?3i 4RR>1 RSI 'RtCS i fR^fcr 
TOR ft® feRRSRR CRCR^ RtCRl? R<-StR? fw£R St? 
RSf? ft*l 4?1 CT^ RRR CRCRt fsfR 4 iRRtR RSRRRI 
RF51CR5 «lft?R I St? fR’SFF'S SRR ! RtCRt? R<-SR RRtRi 
RCRR*TI RRlfcRR I vife R!^R*ft? RJtRtt? fsft fR^CR? 
RtFtRJ firtu^ fRTSR I fR^R f%^ CR^fRR CRtR5% RJRT- 
ffOTR CR f*p5FF R?t*tR R1 RtRRRI RRItfR Si Rl#T 
'fR I fsfR RxtRtRCR fRW tat RRIR, RERRRI SRCS 
RtRtRR I fR^R SRR Trinity Colleger? RRS I aft* 
ffis R5§>C?? firfsfftR? RtRRt? RFER fsfR RRCRtR ft? 
W RtRRRI fRptRS RRIES RRERR I ?t <2tt? C*fR ?t? 
«TCRC? <RRR RR? CRSRR R>£? RtW CRCR RRR? RMR3S 
i ap? Ft? Rt? I CSRR SE? R RtR5* RtRERl 'Si 
CRS^ ?RtS Rtt? R1 I SER St? f&Rt ^? ®1?R« RRCS 
CR R5t <2f?fRS RtCI—CR^I Rfsj RR I ^ RCSIES RR1 



S3 (7T, TOH3 ctfroTj^lWl $Pl>C3 OT3 <43? ^5ttf5 TO 

''rtw to tds i ch sit csts, w cnt sh «im«tto 
'srtssf to sssfri ftttsr sdflr® frois hi i «rt®s cro tlm 
stand fct 4cs crot (Tit ff| htos bjsstfns hT«ri 
*2p5 sit to froc? i to 'srrsf tsrWTO sstctnt 3s 

■©fro C*t»l I TO1 TOCTl CT fstts 4IS 333 CSTOH 

CT >ilt StQ toes— wh fnrot *ff*t»l TOrsTOH | 

3f#t fro 4CH fntts HS$t WTOW, f%3 ftHjSfcl ' 
f<bfa\S TOT 5 ! Hi I CHt fTO CTO W SCHH, 

«dHt? H^H TO S3 ^C® TO I 4H? 'Sit STOR I 
wife ^1 H3 «f§t»I ’MHI TOT3 fefe STOIH I <ot 
*RR Mj TOTl C«l& fosstfeSEHS fee*W5 fatten? 

sfacai? tat totI fcfatWi i s§Hfa fasstcn? fefa fifti- 
atfe&i to frocsH ?c*i H5, tt? wwtstsi 5fsar«E*t« 

fatt? VStVTO^tj TO «ItC?H I 

«rtCTO H‘f;'®S HTOi tt? 3E33*t1 t9EH 3C3*I CHtHl- 
ttt h'i'U ^TOf tlCS &S 5 sfafe? HH^T TOH I fat- 

tn s«ih ?nm cstHttt!? ss® sh, ^hh «t? ??h stat 

* 

?fe*f I 

fattn wdE^ife-from to wstH cs 5jctj? 

grt l ntrs Sfatl 3« tsjtC? I t«KfCT CStHtCWS fatten? 
tat wdcstts-facstrot? ?jw? sse? sttoi <4s]j #11 



as 

'si t^tOTg cstc?? ’rttw c? ftrfsps^i r srfnrl 

CBf? '5tC^ OTIC'S *ltt I <i& C? C??1? 5JTMH, 

f^csw ?nr? h®tP(W'ni c*ff«ttTOR c?, 'srW- 
c<m cet? 'sit? ! «rfa?rl csrc f?t? cw«tfi 'sr? 

?t?r«rtCH 'si^® 'sit? f%f?? 'sitcf, 'st? stf? 
scsn ^«rr? i <*& ^«it? hi «tt?n^ 'srm?l ware's cn'st? 

sfl I C^tSRTt OTC^tfl C? ®?C*I ?f? «H?P§ ?1 CW'S, '5t?C*[ 

wm «*£? C& s^t?; c®*rf? ' 5 rtH?i c? Whh^i 
OT« tfl, fwfHH^t? ’Itt? ’Site's SC? ^ $«lt?-?C?1- 
?c? ■ss* i «a^ 'stnrofa *it?ts , ®rww? cbw? 
<wt? «rw m i ret^i '»t?csi ??'s, <s ?s 
^tsrfH? 5 ^«n 1%i ^*rt?-c&^®fsi? foil ^s, Whi& 

^5?t? ?W *itC5§4?t ■*& «fW ’?t'e¥t? , t? cs w 

'SIWCW? CBtn? *f?Wt? (ACT *ltW, 'Sf? C?*f ^5—'Si 

f?<5 's 'etc? c?c? h®tfnc??1 c?fstc?cs? i 

*v 

«rc3? f*'sc®i c®tsRil *rar ?*c? «rt^c? c? 

WC»I? 'S’tC? HtHl S?HOT 0& 'et^—C^tH CU^I ^1 
5WI, C?tH^1 4?^ S'?,, C?tH^1 ?1 tiwj CW$ I CS?f? 
?^??tSl , ®It^^? WsC? '5*3f 'G&, '5l?« HOT 
utari s^w? cb^ 'sites i <*& * 1 ? csf& s® cb% ©tm 
3J?R ®t?% *#t? 4CT 'Slffi'S ^?—C5^? 

*ik?s '81 ? ' shj %hc? c?ft<ra 'sts^HJ 3r?rt?; ®re?tc 



** PlfcfeH 

CGjWg ’Slf. 'STt? ^«tttgg ^g* <£& 5^1 • 

fwfgtgg cgTlttgrtig gjtltg i osfsral «tg gg*$ fgfTpa 
gw, ct fwfgglM c*f«rf%—g$fri «t?j gg i fgfsg gqcvg 
CB^ fgf%3 ?RR ^TW 'SfWOT CBftig <#tg mit^s gw 
gwt mggl fgf®* gcsg sjgrre i 
*lt3jg '5Ttt*rfC5 W5f CWtT> g® gg ^«rtwg 
mw i <«$: gm mwrw eg gg cb^ g«gtg, 'stg cgfg 
cgfgfeTw cges fgw^ gfsg mwi itegi gig i ^ 
cges «rtcnt^-fttsR«i gw i fg^fcg eg ^itra 

mwfa fgwg«i gw gf$g mwtg «tf%g c?itg 

^1 3tB§ life— 

sjtfjg mWl-Cg C^t*W 3fW gtlC«teg OW g! 

gstwg g^s gjB 5 -*mt«fg c^g fgra ww, or*n gig eg, 
^ «rftmg fgeg cb^®wi gg stvgtitf? gtg i 
ggg d&steg cb^swi gw gig, ^gg sstwg 

3tC<T TO ^giMW g| gifgcg? WW CT'G^n gtg— 

^ <£&gi*t ^steg mwfa Igesw g>gw^ fgf%g gesg 
<gf%g cm gtg i gtesg c^sg ge^jg mwi gw 
fii^g ^djg *ft*fl mwtg gtett gc*g «rf%rsg ami 

^W1 i 

. cstwg gtgw gi cwgfw «i itwi ^-g«i, f%gi 
fgiti ggw gw g^-gsl gw t fg^wg g^g 



W<tl 




w >rcwfa ’ifs'® TO’fKftwi 

'S<13 ^fa«l 57> CTOR I ^StW? >2tr$J^ £R?5t<1 
^33 f?75 f*75 TO i^5C®W I >1TO 

5s«r to f%ft ?csw, ^rfcsn aro 3<jpr ^ 
to sftffa c*tre csrtc^ '®rwre 

<8 ^WS 5 TO fCHl C*t C*rffa TO TO fttTO^ faTO 

ftro— c^? TOta <iro *ra c ws ^rttrsra 
c®rrm *tcs fro TOtre i s^pr f%% ffal 

'stffaTO TOW, wtOT* 5^ftT CT, «T3l CT 1%f^W 



'®TtfwW TOW TO W5l TOT*! ^?TO TOf '5tw?j 

cat tot* TO to «rrro ya i 

nra*ra atcal arcs faltca* fferotirisraj 
TO re seal i 

Cat TO TOf*,W COT CTO fta I fafefea TOfts? 
'SIt’t TO TO aPJIffa feTOTOt -«<K»R I «nt«ttCT 
<i|TOa fTO TOTO TO TOWW TO TOfc*W I <TO 

to atroa toto irhs care <*roM <irei tow 

atfiTO *tCv 5 CTa I ajtTOtl 4 OT f%ft sra—’OT 75 

aa atre areMt art atffere <175—'aro 
C5TMF ^T^35<ta <*it aitTO CTOCS <*)t fro ca% ■ 
rew« TO f%f «tre far—'TOTO etratros cata to 
ft I TOg CaTO *TO TOOT *F®T atlfec'® a^T® CTO 



fwfcfem? to JiwiM wtTOi, ww to wttifo s 
wtoi cwwt 

•4$ WTTO ?fol O rfww Pn§T>CW? TO C? fBWtTOI 
WtfTO ft*!, TO TOT fwf? WTO WfWjTW^t W%? WW 

wtf?wt? wtori uaTOw to am otTOsi? fpr 

^WtTO WfsCTOl C? WWTOCWtWS WWtTO WTO WTO 

fw—fw foro wwat TO-^W^ fro fiw-wwrtw tocw 
—^TOw to fwfcfew afc WWTO WWtTO WTOH i 
wtwTO 4 ! wwttt? wcwfw^iTO to to? to am ; 
«wr TOftw Raslw? fwfw firfwffr® toI i 

uMTO CTOTO 4WT>1 WWI TO ?tf*t I <& C? 
TOWW-WTO *tst Wl TO?1 CTOC? Wl CTO to wtwft 
4? CTO'S fwfs C^ I WTO ?Wf*R CTO m ®tfQW ti& 

?wro? wro?? ww wt«ri to c*to— cwt ww?wt? 

frsrffww WTO jFwsgfow? cw^ afttfcfe flw www b^ai* 
fwtw? to—W t? W TOWW WW WTO CTOS ??Wt? 

ftw sri i fwtw w?t^t wwlft 's^TO «m wwfrt 
EtTO—TOW? (ElfwTOflW TO? <<fe WW^t TO TOC11 



RfltlWs 


t*r 

^3Rt5l Rft*f «lWTOl TOflWR cm'fremz 

’m* «ttOTtwi TO *niTOr i 

cstro cTOiifwlcna to tswi i «ta 
RfaW istrororo *m toi faft f?s 

TO^5 ft—f% ftnCT TOTl TOCTO TOtI 

crorrftTO <fCT ^tcuft ct at?-sw3ipn» *tft? 
toij cTO* BrfcsTO <r^ i c«rre 'sitsnrt wfV 
toi tot* *ot -aroni Bolero «trsrfc»nT spifo sitw i 
TOR ^f«r<t sjtfjit br ftre ^jicw i rito *ift cTOa 

3TOf ’jcft CTOS «1tf% W TOI CTOR CTOFCfTOS 
*fR CT cro TOt ft .aft-^taiTO 

TO-CTO TOCS I (flattest OSfttCTO CTOTfftTO*ra #r 

*troiftf to toTOi 

afftraT* ’mifa «ft jtr^ nro ssv* ftcro 
®rft crotlPfoft w***! tor i ftft c*t jot toi^ 

TOR, O I TOJ C®rlr?F (PttiR<S®t WSi 

*TSJTOT CTOf frorff»t «Nfc lift TOTl <?fa-5FTO5?r 

CTO ; BS *ITOft dft ’jftflC* CTO TOf ^TCS I 

ft$ c^tntftTOi toi < 2 W c*fe. f%*4tcror ftft cror 
fra c*foR<j»i JtTOF ?^rtR , srtwi <r TOfllc*tft*i ^ft, 
^sta siftfci toj ctor i ^»r^ toc* lit? toi 



c*rt!R ft ^ fete* to tot? 'hfi 


i stw ?ft8 reft jPtfjlw to TOC5 to ft—'®3« 

*tt? re to hftrtfro it? TOre ?re fitet? 
TOre csretro, itw? ?3*t1 >15? TOT® TOfC?— 
i£|?ft ft? '®TW? TOF? TOsF? TO I 

re-TOCTO TO1 Rtft TOft (R-TO? Ht?W? ftf%? 
?tt3rj H*TOTOf? ftre? froi i it?} ftsaRre 
jic^cto ctfre cirw i*rc ?re TOre? re, ftssiw? to* 
S?rwfa ftret? «rtci i ?ftc?re wt ewi «rttf 
^ftft ?rei tow ftirotfca? re® ®*r toi frotre 
ret? toi toi fw»r, retro? *ttroftr i 

reWtffoft C?t?E? '5tS r tft f?®1 'STO?? tor ftw 
?ft? ?Tc? '5Tt^ft»f? 5®-^JTOT?! it? ??TO fet?TO 
stt’fWl I f%f? ®t ; 5 5 tft *lfTOJl? TOt C^TtftftTOl 
'srtretret? «rhjfesff TOiTO i 

it? iTO ?jre1 «ftl?tTOF fTOR I it? TOtrol? « 
TOftPf cTOItftTOl <rofct *fTO?? ?i?t«!:TO TO ftro? I 
ftre? frot?-?t??t? ftre ifaftTre 5 ! ret? fro 
5(1 i C?^ WV ‘Sfe vfxftrc^Vnr it? CSrTtftftrai 'Q 
Rrorts «rti*it6?t? *tre '^frotafTO toti i ftft 

«tg? TOTO* C*tTO? I 

' <*& TOTO?? TO? ftt??? ?E?? OTTOtTO RftTOt? 





w ’t'tra fosmra fora 

«rtor®sr <iprc ^rejfoanj »rt*prra *ra apitwtft 

forte «Wf wtsw, c«r—ara, «£& wta- 

■ST'Otsra C5RSTQ STS, C*f >Tffl9r ifppl>t <st^t3r— 
vrafo* *p cwtcsg i 

<tet*rtfotc*nj <x& ?rai c*rfor sprft:*f 

«rfC»ft9R for i 

C^tntfoptCT? foj 5j?tc*t ^5 cm i *rfo 
fofaf >rWe.'®tt 5 ? C^tara 'Sftwtwl apc?R fo 

fo fowl ^ ^tf^-®stcsra c*ra*tra 
aRtrara 'e «pfo5 fifst wcs 

*rfMfrc i fosTFra fop c«Rte cwt ’jcsftarl ’srtwf 
esc* <srai «ii^i app «raK rap't wcror, csarfat «r$ 

« »IVtMM t?W C*fre $t ?1 TO 5 W ^tpitOTl 
<£|f'*^lH < PflC'® ®rrac®PC I VbH A‘(F\ .*('i|*l|6r4CH<I *t£W 

*ifc aro fosstforcro <4^1 fo?rr«r dts cm i 

s 

srj fosstfo^M* artqj 2Ftar| arfcx <ilWR 

fero 1><&<>• *iimww4 fotora arc®r 

WPT3 foap carra C^l I 

>48* ffgfCPf C^MtfotJj fo ^ I 

^ foac c?itwrjrai fitters fire «rc*tera 
*itcsn— 1 ®ra «rt#troni *tt<rc-*te «r—# t? ara stetfos 



NICOLAI CCV 

PERNMCI TORINENSIS 

U ft MV Ol V“{OKI P VS OHi!» 

urn iick/ Uum , L*bn vH 


Hab<$ in br-c operciamtvtc*»s nato,& scd/to, 
ftudiolc ftdlarurn , taw b vasum, 

«ju3n» KXi atuarum ucunbuis turn cfiam 

«*i v\<on bus obfcru*tior» thus rcinttuo$:& no* 
Uia tnSupcr ac admaal>)tthu$ hjpoihc.'ibua^r^ 
f»fP5.Hal)t>ctiamTahuJa* ctpcdittisimas ,<x 
quibus cotdvm adquodimccrnpiisquim f«*4!i 
r»5f caUufcrc j.>our»i.fj»imr «mc.ki.;-,b«cnr» 


NoWmbcrgr api: J > oh. Per mum, 
Aniip m. r\ xiiii, 


C^t*ltf5RFt5 3 RI 


^ O O 





or*t9t9 i* fag 9991 «rej$ C9t? 

T x 

wrt i; w sffl ^HvjSL.'WTi *rc?sre 

$t 9 9^ (Hem i $t* cfw? 9 fa 9 4 T 9 T 91 9^ 
*RTI 5C«rl WIT CBtW 
'Ttfat^R sri i c5Ft5f« 99*w ttv fas s^rW "*t*f 
^?t»R—?rr®l C999 jwrff c*f 9 "»K *C 9 i 



9 i? *fc 9 c®srati ^9 c^trw- 
csfr *t*t9 '®rfsr <4i^5R *r? fosstfap «nr<sR*i 9 r^r i 
faf 5 r wMtftetCTiJ 'spprt^ *pt*rc* «rfa« *nR 9 &i 139 
*i#s4fStrafast9ft i $t? 9ft? oti frftwwfli 
fct$E9ftt#t ftt9!tftf9 CBFJtfw TO «HR9*9$9 
^«n 'srrfwm 9 ftt*H 49? «t 9 i cwra f% «tw «t&i 

— 9>1 fafft?*! 9*9 RWC*Rt 49^1 ’TIN foft 9 ftftft I 
<& 999 49 *. ftt 9 499 R fosstf^R 

9 t 5 f C 9 ft« 4 W| faft ftt 9 fft C 9 t 1 ft 9 9 * 9 . sitC’t I 
TS$ 3 PT*f; 9*9 *[t 9 i 9 ff? c r® 9 ®T ( 59 ? 4 ^ 9*9 gjRi 
Rtft 9 9 fa 4999 C 9 *fc 9 ft I **9 f%ft b®#t- 9 Rl 
4 #i 9 fa 9 mft 9 ?rs 91 

fr fe<Pft tft 9 CSjtfsfasft 9 C 9 9 ftFt falft 

GP 5 tf 99 <5179 Heven gCT 49 ffc*t, 49 T >1 ffttfc 
■Sfftft bsft 9*9 fa®R | c»^ fiJftt^TC sift 9 OTI 



fialwi *nmi 


Uraniborg I Oft C«tt5 

stsrft fe^wlarffl «rt5tt*t5 
53 T 5 *lMC*TC I 5 f«l 5 «tttf CT »r<R 

artft srni 5f5-wf5-*o etm 

****-&& mvz*- 

stwft 5 W 3 cw c?*ri 55, ftwre 

5?f3R ct, <sfe ’jfqffa erf^fafir <ftwi TOi 
50TC55 'STWtH? CWt»t5 5R5? CWI 5?re i 

f%^ fatter camflroR ygrst *ra fa 5 r 3 twi 50R 
faft Rsatw? ^*1155 ^\TmS fe®R 51 I 
OTC 5 faft fe'ferctgtftre 'Stfaoi fWOR I faSR 5^*13 
'®rm wrfa fan ^ttC 5 t 3 tfl wrtt^ nffaor 30H i 
or 5 st 5 horror ^f®oi 5 teri 5?, S 5 t? 35 ?m *toi 
f%f5 erw 5501 of5'$rm 5 or i 

» 

'slsm 30Ft C5*t*rf3 i ormterVior srRto re or 

<2551 O «TC*t ^JOF ‘mfot 5C5 EOT 'SI fa OrteTf5t5 
UK—’5HR5TM faOT? 53 I 3^355*WOF Wjlfilfws 
Ellipse 531315‘ 501 I OFOH5 <2155015 5fa5 

sm^i f555 '5rtfwt5 ^OR I 

< 3155*1 fst^t>r 5or 35 ; ^j otre fir? fatfo 
<51505 5fa5 *t1<5ST 55 I or 53fT? «ItC5, 3tOF 35 








\ 

TO ^C? 'stfire ’TO '^f’t 1W WTO 'stTO 

TO C?tf ^T5 f?CTO WTSl EiTORrt„TO? t 

<£C? 'slWtra? TOtWJ TOKfC? f^S 'eft? 

to orfan trow c?—c* tojc?, ’gps! 

•TOSJC? 5 ? CTtTO TO CtTOC^U f% to, c *i W 
f?TO «tCT OffTO fTOTC I lirefWH TO 

ats-TOaw? *fm r5^ to 4c*rff*[, 

TO fosTOt? TOtC?J ?TETOTO CWt?RTO? 'Spg- 
f?f^5 JTSRS ?TOJ? ^^1 W$ e$u> *llTO? TOW 
*ITOra I f%fa[ TOT 4 ! TO fTOR C? SfCTO at? 

TO—fstTO « fj(t^ ?TO ^JC? CTO TO 

*ife^ to i ^ «s& ^at tor ^51 ??, f% <?r, 
fore t c*t ?TO? f% *tf?ro ^?? c *t to? fe 
fro?-fro? to CTfro front *roror 
fottf® ^3r§t totT— ate?? atfc’jcTOwf^w 
uq^i to^H-?*! 'site?—c? ate?? $?r$ *r$ 'sift?? <nt 
TO^-rora ‘ B if%^t*i *sro? w^TO? ws wst t 
c**tTO spff^ TO wtwTO htssTftwi TOw? 
c? at?^ ct firror *$m TOfa 4 ! to? 

*c^ 5® <}f«f?tw anrf^i to? i f^Sfa 

TO TO «TO TOR C? P<TO^ 'STOW ?W 

»jf«tTO fro *tsc? ?1 srtf^ ?ts? i fii^t to oraTOR 



ct w? stotto ’rtrast tf%t , ®<7it TOst 

fTOCT 5 Ff® TO^f I ’FMW* CSfW \ ®C«T vTI fTOC* 

(7i c^rt^rf cfv$ *rfa—fW <7it i4^t trow irf? 
fstwfr *ft< *]ratf—<nt TO*t fsnCT ®t*t c«tre *rfai 

^*i STtfft® I <4t ft’St-^WfTQiJ VC«(T 'SfTOI 
■srrsjret ^ 'sjotn ’tfej fropr ^f«ri i it# f^rot 
^Trt— , srt*(TM‘i *r% i 

ywrl ^HTff ^t?l fwt 1 ® Principia 

«Wf»r® stoh i *ro? w^tre? srw ^ < 4^1 ^ 

<4CT ft»t I *4t ^ 4051ft#t <71 i'Ws* 

>4TO 31711 (71 SPtETO C^t«lt« <43 <43«Tft1 f%3[05 

*lteirl 3T3ft 1 

CT«105 (TO03 <*IJtf% >W3 Bf*t05 <> f{3<UT$f 

3051 <771 I 'SW'ttCa <5t3 ’Hffa ’TtfQOTl t%f=T 
Master of Mint T>rfa*fti7li TO CSC3 3S TO CTOTO I 

erotic stoto TO®? toIh to fefSr c^Itojcto <2 rfrj 
eiffro ’tr’g tojto ^ ftarfiro srosi arsjt^ 

WR I (Tit ’TO 31771 (TTWt^fil WMfa 

vCT t wte vt <431 ’psfifH dtsfero, atrsr? 333 — 

*Tfp»r 3«TO 3TOt tfj3 fafif ^g5<ft3 3t33t3 ’TCTItfte' 
33 I is°(t ffcfOT l&t'SlfTOl 31% ®IJtR TO\ fstfetsf 

(n vzm c«rr^ f»w ®rf<» 3TO3, <nt fiLftifc 
\ ^ 



>•* 

I 

‘srf^T? 

^ttfWfft® TORI • ._ 

ct <m mi mto W*np * 

RlRCSR—■^rf® 5 ’!® #ftlR ®fa CBra WTTifiW, feft, 

9 

f^ift <iwt <?rf® ®r*tt® 1? cw*ti 

tore i bwtf^np fiww to, Rftpr few 

«wc®® 5ITO ®tf®* to* c«t%i c®TtreR «nsi 
R^R TOT fiROTR I CT-|j?f Sf’Jt'SfiE'l TOfc®R 

c* 5gwsr Rf^nstTOtt® to^i foto 'SRHf®? fro-w 

fs*—to ®fa fs^fore **K ®irc® *ttre ft i 

'stwtii itotto ffe^ata f®f* 4®p ®ro «ttroR re, 

^1 ^TfETO ®*t1 ft*^ (RE®* i ®t* >ro to '§®J 

ft*—*®ft ®ftr ft* retro* retro* ^pt *tts?tfa 

TO! TTsM ®to OT«5l I reRtoCTO 5 Jt'5ttCT 

re«n rerei *to *ra *$1 , stt‘ p rsrt?r to* *jre 
re ® lE E § * *ft ®t? fttro* fttTOT *f®j ^rot 
to—* tftt? *ro ^re retre i 

<4® *t® 'TO»ft3|ft*[ to f®ft 3*®** *TO*I to 4® 
TOS « H4C®H CT SrtTOR CStiHtflM ftTOt RETO TOR 
*f®ft g t ®®3 f* ®*e® * i ®t? to^i toft®t*ft*i 
rora wwi ^$toi f®ft , 'gR Ttw ?re®s* ^reft 
ft®t*t| reft to* tofe® 1 i 5 *t^re *rto ®e® ctstftft 



TO *lttf TO TOfo «rTO TOt, fofo C ?5t»ll >) 3 
TOR WU» JTSlTO TOJ <45^1 ^ TOfrofTOH I 

c#<rR fro ^rt'snrm totsi i 
foffo* to ir^pTO to^toh tosi 55 i 'Ttre 

TOftTOIl 5l$C3 TOT? TOT flfctfoffc TO <?fc TOJ 

TOTO TO «iw5l IT# TO iTOH I TO TOfft 
TOrt *rt CT, i TO*!TO ^ trot TO1 5tTOfo 
TO ’TO! 

5.TOT 5t«& 'fo'ffi TO 5TOT ’ifoj'f 
5*f « TOItTO TOT fo&fc? CWSTO’f TOR I 'SOT>- 
foftTO TOTO CTOtCRf ^FTC95 5#lfTO 

fssforo f?pra toir c#*TO TOfofa c^ftro? tot 

*h|R'® ^?n 55 i 

5^J?T fo|^«| <£<6 5^123^1 ?n^53t#l 5 JKP5^ST«t TO 
TOR—foftfsRl m< TOtre fo '®tE5 CWTO I fog 
RtTO TO 55, Rtfo 5tTOF5 m ^RR^35 TO* 
TO! TO 5fo frofc C*WI TO C’lTO—*ttTO 

TOt* TO-JPpT cTO^ TO%« TO& <TC5 *$®n” 




asfa a"tt>r fctrtfw «rfa rPpf f^T’fcaa <aT&l 
fafal TWa <2tc®r®i i ^few *t?prn?t»r—^?apfte® 

TfStt* atomic theory ai*T, efsta TOR b R*fa TOOTa ac® 

*laat^fR®j *wK, ®tata "®rnt cTOre TOM aft i TOal ca 
ata®ta srpirN’ c«rf 3 r, toi TOti^a ’rccaW fevt* i 

*Rrt^ata <2tta e*. ataTOM iftca 
tor i tfftfN iprtw <2W TOM-fla atsta tor i 

OTCTt%TOl—f*l^Pt«rtCTa <2t«rft fto <aat tot 
•taattjttw fada ®tta affi caa i iffa TOti^iuta acr ofe 
wy etata®: wcatf^stcaa ata fawf^® i TOtcl TOW ca 
«pr< 0 TOTO afa^i—^fat TOa ®t*l arista tor i 

ft'SCS'^fTOf—( sn-%►•» t ; t.) Rtfalfecra f»rtj i 
teftn^ a aroi Harrow iawtPw §fa^ arata asai 
tor i '§f«'t®a rtor tfa ^atfa ^ ^ asai tor-<«pf- 
*ttfaa Rta On the History of Plants, faTO atfe ata Qn 
the Causes of Plants, aFfctCa® «•• afTO faf®a 
TOTOrl WSi TOTOal TOR I 

afrcaa'sw^'S' cTOfeta itoi t: 1* 5^f 
"t'TOF | sai5J?'1 TOR I ^fa$ aWa afTO TOR Ct ’Jfaft *8 
an>fa *ii%a ctof Rtn^r cwraa feaa ’jfacro? i 



fwh® ft^rafNr <w* i 

?«° X° **** wna ***W i ^wffaHro ?c*ffcenr 

<3^6^ i <sm ^fatter cwf^' wc^ra 

« 

COT *TC7®H fi^pSV WJ ^f^S ^c® ^t%ffi$C*R I 

^3fa% *fflfk finr ^ottc *«*••• Itffen i w Itfen ^tot 

. ^ 

<b*^4 | 

, «rf*fC5Ttf^t*i—atw? '®re^% *tt<i »tto f: ^t v>« 
TOO sRtSt?. 5 ! TOR I faff! 1 ® BfrtftfaTO I Conic Section 
^tor ir «tra >n< $?t* isttffaFOra fatore 

an? fan 

fe?rtf%»rt^—iftCO 5R srtq* tflOTPt TOJT^«l TOR I 
fwi^s ftfavpF fa'll OlW-) <2t<fR fa»l »R-^RC6|? 
fTOft fa*R Mlwf^f^l *lf® TO 5 ! I gfTOil rfo liRt pRI- 
^»lfart? <2t$fe gTOfi ’ifr* fTOR <St«R atFfS TOR I 

^ftcsTH—'Sfi *t? V9 * TOCS «raat^l TOR l frotttaF- 
trors o attft 5 ! ^raito »r cto ^ f&faw «*rtH?-^- 
fa{ ^ftrni *tfatfas i ^fas ?fas ntffas* ^ tor «(ft!rl 
Sfar-ra arwu-at? gfafl frofas w i tfR cgfangfctot 
f&faV!* fic*R I 

1 ! t?*f 1 5'St? e l TO 5 ! I fauns 
cwtfaatei ftsti i»ir»^TOtir*t%gfail < ®t^fi 
tor i cgfar tost#!’ *tfr* 3-fag <a^ fafsfa 5 tto , «ispi?«i 

faggl fao I tfg Trigonoj$tryg f%f% <s|fail TO 5 ! I 



>•*» 


fiwtCT* *fWt1 


CRf*l—*5- Rtfa hto bto5^*i tor i RrfRftfTOnt 
'lit ^t?R tfttffa 'BffiTO! Jflfcstfc TO-RUfail I 
STRlftif its bsirtfl TOR I ^Ktit TOJ ClR ^W-FtPrS 
<*ifiR Ret? fecarow i c*R sra tw-»iRri «swt Rtfivii 
RTOt C^itC'R 5 Tt 5 R ^OtpRS ^it | 

T>C0fjft—?f!tt?*nt Rfht TOap «RiaW TOR I 'jftf- 

c^far* < 2 rt%Jn tor i <a^ c^wsf^t^ *fl «rt»n *rtr« 
c»itc^ k«t% to ^t®rai ’ttPrai tot i 

«rtE*rcratfarr| *TTO ’jstt^it 

'SRrsr?'! TORI ’twsi «?TO5 <2t«R 'Stt’tfw ftBf- 

«tftC55 f$f% «tfefrs TOR I 

'Brrtret—st>-«» ’jfctw *tti>#fa$3i to^ i 

ftsffiftrot stwr$11 RtPrs stf ^cs TO 5 ? 'ifa^'t'i 

R’SjR’tjM'R eMtflf « ttsfflpRs Rftre tor ; <*R? TO 

TORTOTS fTO> ^05 ipit^ral #fa' ! tf*iTOt SR'I TO 5 ! t 
<?: r: f^afwt <stot R 5 ?,, fr^tf 5 ^ R«tTRT «tRwi 
-S ®-R(2tFtW SRTOra irRfTOit M’R TOR I 

vn —b^o *ni <sr|t?o I 

I *tfwi JtfSpni <2tf$1§<$ f^Tt<$ 
^Ttfelffa fe®M I 3?Ttt fotn 

fMFtow fN *tt* I 

f^rtOTl— *p. «t: «rasn?«t tor i 



fa«tFra w»n 

»TtfTO*ltfTO ^ I tttf* f*TBl 
<?WW? ^Rt<J ^Ftw ^f%C$*T I (TT^ttW *rfwftofo 
f^n> f»w tc<tc <sro t *fcs ^tfftcs ftfirai 

^fPnrl fating <2tsft ffeffiPilOT ftftfcai* “Liber Abaci” 

<2M?R ^t?TC I 

• T - 

' W#?—JJTOtt sfa «HPjfV % TO* altCT 

bibe <jr: 'si: srasfcq TO 5 ? I tfa '5t?C5l *Ffetfr CWJtf^Pfrt 
*farai «w$ i tro «jron toj faTOsfatrofa^ 
«tTO i ^i s <tc® fa*^ i «m «ic®<t =rfsf, ^iTOSWtfci- 
#T® ; faffa *ICS<I 5TT*T, fN’lf^S ; 'tW? to— 

a?#f®t«flt 5 ^«fK Astronomy } Fjtf *tOS<r «rr=T, cTOltTO I 
4$ CTOtt«tTO wfatTO ^q ^ sHRlTOj TO?*^- 
'Sf «wt *fa?Tl tits? I '5^3 'StTO fci®tfa* ^ « o^>TO 
ftrs ’itw 5 ? ^ i <tRps 'setter toji S*it* %s *fam 
TOi iint v iiit TOTOicTO *?fS i 

siartfe %fa hi®tfa* spt i *nw ertffa ^tena 

fa.ro<TOTO ^fa nrora cro *pf% to 5 ? i 
TO? c*r 6*s ^ w ift* frot*ra m *fasi c?ssi 

jr* 

TOta to tpttna ®mt«(5ti f*g*tt*rst 'm ftsfa® *?ai to i 
TO*ta sn 'si: faTO®" Jf.gtu TOtetTO «rffaprt TOta W\ 
TOt ■Sfa' TO-fa®MbTO TO tfaral CT*t I 4^ TO-efTOTO 
TOTO stfar® ttTO* TOTO tor— 4*TOa TO faritta 
TO 4*rora TO TOtf^t $ 



fwtCTl srmt 


» 

<aa*i aa:aa i at?caa iia <aac arttataroj aac* $fa 
'SfOT £a®tfa* TO (Stfafcl aTO I 

aro^tt—«»b- fltpsr anast^i ^caa i ®rrtfafei c^ca 
f§ aaca< awstca tfa a^ aa@i afa^a*! ^taa i 

»i« a^tti siaist^i a*taa i fain's gwtstf^ i 
^fl’t-'sa aatas ^fsora #taa, a^j, faari, ajtfa, £ata an?l 
casai—<at aata; ataaii a'taa i 

, ®*Rrf—i-s4. a&tcar *Ftaa i faajte kfipt-w 

fa^ I 5PF? CTta-flaa *WCTi facroca ^=rtC«TJ6^1 a'taa I 

■gat*®—f^ 'srt^#r fwta «rar$a <2tf%fct'sl i «itac* 
atm ca, tfa cilatfna acia cat^—*tfa faratfatara ^a <aa; 
*mfaa fnaj i arfsatfroi atm, mfa *1% atari fern 
<aa? apps a'fgaatti ararats*! a*caa 1 tfa «itarM 5 ta fwfa 
facia ataait fern 1 

'stat'sa 'apsa aafcai csaroffa^ <aa? ftf^w 1 
^fa« afa afrni arta^i ^j^ffroi'i 'a^ata a'taa ca, aitaac*ta 
Parana i'safa ajatft 'ana ata ew i sta uaat ^appsa 
af^s 'atitatast? 'stapsa '®rtat^a «ttcant aittii faaia 1 

srtafNya—sttffa ^lapsa ara^a a^tifc aataafa^ 1 
%ta i > <sta r a ata aaaam 1 agitata $t*ta ^-cafla faa$ 



fp®tCPP PfPlPPI 


'Pt'ifpi to 5 !— 1 “^tfp ptw$ ptfrp *tf%afsr- p*fpptft i cp 
cpfp, pft '“rflf 5 ! pp& p^rl ^stpl p^cp "siwcr <$t 

ftptPlW §®r« pplpp-»tp isffl 5 ! ppr r 

'WTfl —'ptpplpps^r pftptcpp TOtP ppraftpi 

TO 5 ! i. pppptpwp>pcpj <2NP jpfftp ps ^rtfpppp tor i 

CTlwt? cp^p—5ob f: 'st: l:?tcs ^ptst^i top i 
^PC8P C*ft PJPP PPfeSfc htStfp 5 ? | pptPP-PtC3f p$ PCPPP1 
TOP 4P? Pt^P Pi plPtff pfpPl OTH S?C® fpStft® ?p I 
CPtCP ftPl CPtP 5^«f GFCTObt 'PtOTtP fpatp PTOi f&PPtfp 
P^ P5P1 TOP I f%PP'S PJSC^ ftfp $tftP pf^MP 

fcpatfp* sfptsp psra fpstaw <ap3j fafapp; top <«p; p^pfp 

fp®TPPtP 5 TfP 3fT5P CP, pffal-pp^ '8[5f%P 5 t—S5f$tP P5P 
<2t5tP TOP I ftfp PCPP CP 'PAPIST Pi P3 PtPl ft! 
pftft® Pi pfPl cpIp-s ip®tfppf p^sj arft PTCP P, 
ftfp 'sfppjpptt p'fppi ptP cp, 4 pp ispffpp «rrfpcp ppp *rwi 
pi ptfrois p® ptptp '®rWc*t feftcp, pt«i firm «tf% 

FT'i.l 

3FTOCP wt sPicp, Ptfro pi isp; pk-s 

^Pl PppPP &1P ftPl PTfttPF Pt®tPt® pfPCP I 6^< crocV ■ 
PP CP CPtP 'PtCPP, ftfp CPPFPCP* Pf^PST pftpl P'tPtP’Pi PCPP 

•apt f^jp tpp pppp ptra cppp ptptptcp^ *fap 

'Stftptft® TOP I 

JFfft® fttwl—PM T stfl c s wPtatpp pcpp t 

etpp ffPtiP f?p,jtfp-jrf§p <2(6 pp p r cpp l 



ffirl ftf% at«R 'srtf^ft tor i 

sotwtR—■>«••* #w tori <rt^-'$f jww 

i#® *s$*f ^rtw «stg-TOW at<rR 1%f% i 

fsfspttS—^TO99 »I5|% "wslft atCTOf 
•>«8« TO 5 ! I JRTOR HR? <R^lf%WB JJTO 

<2JsR ^ JT5J <2tfsf^ TOR I «ra- 

TPol TO *5 I 

*ttffe'«fif— isto <2CTt*r BrosR*i 

TORI sprM »rt5l’tf*t , 5 « RTOi at«R <3W 

<ieri i sprl% Rffas V, +, -, ■& JRfl? 

,R$R TO 5 ! I 

?tt?prt6 ajrfarfir—>«« ?s r: wtrto RRaW tor l 

^R RTO5 fclWtf 5 !* 'gpstfawt ^ I2tf%ift5l I fcl®rfaF 

^ --'SRH-ft'sl r^tr bros tf 5 ^ arc^ tor <*m. 
<» w: r: at«R If 5 ! WTOR srRfla! atTOt to 5 ! i 

* ■.>% 

Vtlb- ^*IT 9 spn£R<| TO 5 ! I at«RFWbra 

fsflwR'faBRi ?cw! 5*rte*i m& tovti <rRl fsftTO- 
«RC® SJW 3 RtC=R I * 

m* Cstf*F9l*—'?: Ri l?w *nwW tor i ftw- 

■sjfcf^s Logarithms ^t t R-at e ff*!fo|2f ! r# 5 ! TOR I 





C^Tfi-SSfal 0p[ <sft^ TO 5 * I 

« 

sretS $t?fr ^trotcs «pwi tost i 

TffWff 5t*l * TOf Wtfl TO*f I «W Air- 

pump thrift l 








